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Preface and A cknorvledgments 


Despite landscape being virtually 
everywhere, nowhere is there a book 
on the ancient landscapes of the Near 
East. I have therefore written this 
book to give an overview of the ar- 
chaeological landscapes of the Near 
East and by so doing to provide a 
context for the rise of early states and 
empires. Although some of what ap- 
pears in the following pages is based 
upon my own work, a considerable 
amount is synthesized from what is 
a fragmented literature of regional 
studies and local surveys, not all of 
which were originally classified as 
landscape studies. To maintain some 
degree of balance, | have selected 
case studies from a very wide geo- 
graphical range of studies rather than 
focusing upon just those areas that 
have been investigated in greatest 
detail. 

The reader should also appre- 
ciate that I have walked a fine line 
between the pragmatic empiricism 
of geoarchaeology and archaeologi- 
cal survey on the one hand and the 
qualitative theoretical approaches of 
the post-processualist school on the 
other. Despite this balancing act, the 
volume as it stands has a decidedly 
empirical flavor. Indeed, parts of this 
book could be categorized as "land- 
scape geoarchaeology.” | make no 
apologies for this: a descriptive over- 
view of the subject is much needed, 
and this book is intended to act as a 
basic foundation for more sophisti- 
cated studies in future. Overall, the 
geographical range of this book ex- 
tends from southern Arabia to the 
Anatolian and Transcaucasian high- 
lands, and from the Mediterranean 
coast of the Levant to Iran. Chrono- 
logically, it encompasses some ten 


thousand plus years. By covering 
such a broad canyas, there should 
be something in this book to annoy 
everyone. 

My first steps in landscape archae- 
ology were inspired by the work of 
Robert McCormick Adams, whose 
truly seminal studies on Mesopo- 
tamian settlement and irrigation 
influenced me even before | became 
an archaeologist. In terms of the 
pragmatics of landscape survey, my 
early work benefited enormously 
from the influences of Andrew Wil- 
liamson and Martha Prickett. Al- 
though both died at an early age, 
their innovative studies of landscape 
archaeology (of the Islamic and pre- 
historic periods respectively) greatly 
influenced my own work. 1 must also 
thank the following excavation di- 
rectors who invited me, at the start 
of my career, to work on their field 
projects: Richard Harper, David 
Whitehouse, Tom Holland, Paolo 
Costa, and Lee Marfoe. All allowed 
me to develop my field methods 
without any promise of an immedi- 
ate return; | am very grateful to all 
for their encouragement. 

Others who have helped or en- 
couraged my landscape approach 
through the years include David 
and Joan Oates, Nicholas Postgate, 
McGuire Gibson, Andrew Moore, 
Maurizio Tosi, Donald Whitcomb, 
Claudio Vita-Finzi, Malcolm Wag- 
staff, Peter M. M. G. Akkermans, 
Naomi Miller, Aslihan Yener, Mark 
Lebeau, Karel Vanlerberghe, Gil 
Stein, Guillermo Algaze, and Henry 
Wright. All these individuals had a 
considerable influence on my ideas 
and the development of my field 
methodology. In addition, | wish to 


thank Nick Kouchoukos, Clemens 
Reichel, Michael Roaf, Jennifer Pour- 
nelle, Carl Phillips, Kris Verhoeven, 
Graham Philip, Roger Matthews, 
Charly French, Glynn Barrett, Paul 
Goldberg, Arlene Miller Rosen, 
Christopher Edens, John Bintliff and 
Adam Smith, all of whom have con- 
tributed to the way I understand 
processes of landscape development. 
A considerable vote of thanks must 
also go to our students at the Uni- 
versity of Chicago (in Near Eastern 
Languages and Civilizations as well 
as in the Department of Anthro- 
pology), who have tested many of 
my ideas in both the field and the 
laboratory and who have also helped 
by providing illustrations for this 
book. Particularly, I must thank 
Jason Ur, Jesse Casana, Carrie Hritz, 
Mark Altaweel, Jerry Lyon, and 
Krista Lewis. Many of the graphics 
were produced in the CAMEL labo- 
ratory at the Oriental Institute, and 

| am grateful to Jason Ur and Carrie 
Hritz, who labored long and hard to 
produce the remote-sensing images 
illustrated as well as maps derived 
from them. 

Many of the maps and illustrations 
were produced by Peggy Sanders, 
who is to be thanked for her con- 
siderable skill and patience through- 
out the production of this volume. 
Thanks also go to Eleanor Barbanes 
for additional fine drawings and 
maps. 

I am particularly grateful to the 
recent directors of the Oriental Insti- 
tute: William Sumner, Gene Gragg, 
and Gil Stein, during whose tenure 
this book was respectively dreamed 
up, written, and brought to comple- 
tion. The Oriental Institute has been 


xiv 


a marvelous place to write a book 
such as this. Not only did I benefit 
from the fine research archives and 
from the help of Chuck Jones, the 
research archivist (who guided me 
to many tomes I would otherwise 
have neglected to consult), but my 
research for this book was enhanced 
by numerous conversations with 
colleagues at the Oriental Institute. 
It was as a result of many discus- 
sions and uccasional seminars with 
Mac Gibson, Aslihan Yener, Abbas 
Alizadeh, David Schloen, Donald 
Whitcomb, and John Sanders that 1 
was able to start to draw some com- 
mon threads from a mass of data. 
Ideas were also forged and tested 
by Oriental Institute seminars on 
"the Waters of Babylon" and "Com- 
parative Irrigation Systems" that 
included faculty, staff and students 
from both the Oriental Institute and 
the Department of Anthropology. 

My fieldwork has been con- 
ducted in many countries of the 
Middle Fast, and I particularly 
should thank the following indi- 
viduals who helped or supported 
my fieldwork: Dr. Yusuf Abdullah 
(San'a) and Dr. Abdu Ghalab Oth- 
man (San'a), Ali Sanabani (Dhamar), 
Hatice Pamir (Mustafa Kemal Uni- 
versity, Antakya), Sa'ad al Rashid 
(Riyadh), Salah al-Hilwa (Riyadh), 
Mu’ ayyad Sa'id Damerji (Baghdad), 
Ali Shanfari (Muscat), and Sultan 
Muhesen (Damascus). I also bene- 
fited significantly from my several 
years associated with the British Ar- 
chaeological Expedition to Iraq, and 
I particularly wish to thank Warwick 
Ball, Moslem Mohamed (Tell Afar), 
David Tucker, and Manhal Jabar 
(Mosul); without their help, no seri- 
ous work could have been done in 
the North Jazira Project. 

I am also most grateful to the 
numerous organizations that have 
funded my work or parts of it over 
the years: the British School of Ar- 
chaeology in Iraq, the National 
Geographic Society, the British 
Academy, the National Endowment 
for the Humanities, the National 
Science Foundation, the Ameri- 
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can Institute for Yemeni Studies, 
the Oriental Institute, the Ministry 
of National Heritage and Culture, 
Oman, the Department of Antiqui- 
ties of Saudi Arabia, and numerous 
private donors. 

The editorial staff of the Uni- 
versity of Arizona Press, especially 
Christine Szuter, Alan Schroder, 
Yvonne Reineke, Nancy Moore, and 
Anne Keyl, require a special vote 
of gratitude for patiently dealing 
with an unwieldy manuscript. In 
addition, two anonymous reviewers 
made suggestions that enabled the 
final text to be more cohesive and 
understandable. This book has bene- 
fited significantly from the advice 
of these reviewers and many of the 
above-mentioned colleagues, but I 
remain fully responsible for any of 
the mistakes or shortcomings in the 
text. 

Special thanks go to Eleanor Bar- 
banes, my wife, who has provided 
much help and commentary on 
my landscape studies and has been 
a wonderful companion during a 
succession of field campaigns. 
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Introduction 


Approaches to Landscape Archaeology 


Many fundamental works on the ori- 
gins of states (Wright 1994; Adams 
1981) necessarily build upon land- 
scape data, but the overall study of 
the Near Eastern landscape itself 

has not been laid out either empiri- 
cally or theoretically. Moreover, the 
underpinnings of the state as mani- 
fest in exchange systems, “world sys- 
tems,” and alternative models (Stein 
2000) are traditionally predicated 
upon the political economy and its 
social underpinnings, but these too 
implicitly require an understanding 
of the structure and distribution of 
settlement and landscape. The lack 
of systematic study of the Near East- 
ern landscape has, I believe, impeded 
the development of archaeological 
research. 

The objective of this book is there- 
fore to provide an overview of the 
Near Eastern landscape that can pro- 
vide a framework for other studies 
requiring an understanding of the 
economic or physical infrastructure 
of this large and fundamental region. 
More specifically, this book attempts 
to describe the basic attributes of 
the ancient cultural landscape and 
to place its development within 
the context of a dynamic environ- 
ment. This task, in turn, requires an 
understanding of the principles that 
underlie the preservation and re- 
covery of landscape features, as well 
as how the cultural landscape was 
managed through time, 

The term landscape has become 
increasingly popular in the last 
twenty years, and so its meaning 
has become stretched well beyond 
what was originally understood. 
Landscape archaeology has a long 


and distinguished history in western 
Europe for much of the twentieth 
century, but in the Near East it has 
been neglected, emphasis having 
been placed upon art historical and 
cultural historical approaches. Even 
when regional approaches to archae- 
ology gained momentum during 
the 1970s, emphasis continued to be 
upon either settlement patterns or 
the physical landscape. The aim of 
this book is to describe and analyze 
the archaeological landscapes of the 
Near East by the use of key landscape 
types in the context of prevailing 
social, economic, and physical en- 
vironments. Emphasis is upon the 
cultural landscape evident on the 
ground or from the air by means of 
remote sensing. These landscapes 
can be recognized from their char- 
acteristic signatures that comprise 
arrangements of features such as 
field boundaries, artifact scatters, ar- 
chaeological settlement sites, roads, 
canals, temples, and inscriptions. 

In turn, the landscape itself changes 
through time as social, economic, 
political, and environmental circum- 
stances vary to include a complex 
range of interactions between human 
factors and the environment. 

A key theme of this book is that 
the development of different land- 
scapes is contingent upon both local 
ecology and social or cultural factors. 
Antecedent conditions are especially 
important to landscape history be- 
cause very few landscapes developed 
upon entirely virgin terrain. More- 
over, landscape development also 
entails interactions between various 
driving and feedback mechanisms 
such as demographic growth, cli- 


matic fluctuations, human-induced 
degradation of the landscape, and a 
wide range of social, historical, and 
political factors. Finally, chance plays 
its hand in the development of settle- 
ment and landscapes, and it is crucial 
to allow for occasional "surprise" 
events. Therefore, although it is nec- 
essary to establish a rigorous record 
of the landscape within a theoretical 
framework, it is equally essential for 
such a framework to be flexible and 
to allow for a considerable degree of 
historical contingency. 

When confronted with the range 
of complexity offered by ancient 
landscapes, the archaeologist may 
seek to obtain a range of complex 
histories from which can be distilled 
an understanding of general process. 
However, here I follow the opposite 
course by seeking a better grasp of 
general processes so as to understand 
an immensely complicated history 
(Stone 1996: 192). 


Landscape Archaeology 
Defined 


The following is a convenient work- 
ing definition of landscape archae- 
ology for the purposes of this book: 


Landscape archaeology is con- 
cerned with the analysis of the 
cultural landscape through time. 
This entails the recording and 
dating of cultural factors that 
remain as well as their interpreta- 
tion in terms of social, economic, 
and environmental factors. It is 
assumed that the "natural land- 
scape" has been reorganized either 
consciously or subconsciously for 


a variety of religious, economic, 
social, political, environmental, 

or symbolic purposes. Evidence 
includes traces of earth-moving 
activities, patterns or sequences 
of vegetation, traces of fields or 
gardens, settlements, and vari- 
ous types of land-use practices, 
(Adapted from Metheny 1996: 384) 


Fisher and Thurston (1999: 630) 
regard landscape archaeology as an 
outgrowth of regional landscape 
archaeology. They point out that it 
does not replace but is complemen- 
tary to more traditional approaches 
such as excavation. 

Landscape archaeology attempts 
to describe, interpret, and under- 
stand the development of the cul- 
tural features that occur on the sur- 
face of the earth. This includes both 
human settlements as well as the 
land between or beyond them. This 
study focuses upon the development 
of cultural landscapes, especially the 
economic infrastructure of fields, 
roads, canals, and so on, as well as 
symbolic, political, and religious 
landscapes. Emphasis is on how the 
cultural landscape itself relates to the 
natural environment, particularly on 
how the cultural and environmental 
spheres interact. Because landscape 
archaeology addresses both the cul- 
tural and the physical record over 
large geographical areas, landscape 
archaeology has the potential to 
be truly unifying. It can therefore 
bridge the gulf between "scientific" 
or positivist archaeologies on the one 
hand and those that approach from 
the perspective of social theory or 
the humanities ( Thomas 1993: 20) 
on the other, Here | attempt to 
achieve an integrated study of land- 
scapes in which ecological, eco- 
nomic, cultural, political, and sym- 
bolic features of landscapes are all 
treated to provide a broad and varied 
picture of cultural change through 
time. This picture is intended to 
complement that provided by more 
specific methodologies such as ex- 
cavation, textual interpretation, or 
environmental archaeology, 


There are problems, however, 
when a field attempts to be too in- 
clusive, because such studies can be- 
come so vague or indeed so vacuous 
that their only advantage is that there 
is room enough for all (Thomas 1993: 
20). This awareness of the potential 
vagueness of the subject is therefore 
reflected in the comment of Stoddart 
and Zubrow (1999: 688), who suggest 
that “the current diversity of land- 
scape approaches is now too great 
to be encompassed in one definition 
or approach.” That said, no attempt 
is made here to be comprehensive, 
Rather, this is a preliminary attempt 
to demonstrate the richness and 
complexity of the Near Eastern land- 
scape record and to provide some 
insights into its development. 


Why Undertake Landscape 
Archaeology? 


Before examining the various ap- 
proaches to the subject, it is appro- 
priate to state why it is necessary 
to study the archaeology of the 
landscape (not listed in order of 
importance): 


— The landscape provides the 
economic infrastructure and 
support system for settlements 
and society. 

— It provides a receptacle for 
records of environmental 
change and contributes funda- 
mental data concerning trans- 
formations of the earth's land 
surface. 

— Landscapes provide evidence 
for long-term changes in settle- 
ment, economic patterning, and 
features that relate to social or 
religious changes. In addition, 
the landscape provides a fun- 
damental context for features 
such as religious monuments or 
many inscriptions, monumental 
or informal. 

— It provides the context for 
people's lives throughout his- 
tory and therefore shapes their 
perceptions and way of life. 

— Overall, landscape archaeology 
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provides evidence for long term 
human activity beyond the 
actual living areas themselves. 


Approaches to Landscape 
Archaeology 


Theoretical developments of land- 
scape archaeology have followed 

the main trends of archaeology by 
shifting through a number of stages. 
These are not sequential stages, how- 
ever, and different branches of the 
discipline practice a range of ap- 
proaches. Often there is remarkably 
little cross-reference between the 
different strands of the discipline, 
with the result that in many recent 
post-processual studies there is, for 
example, scant reference to major 
foundation figures of the field such 
as W. G. Hoskins, whose seminal 
The Making of the English Land- 
scape (1955) dominated the English 
school of landscape history. At risk 
of oversimplification, three broad 
strands of landscape archaeology can 
be defined as follows (for alternative 
narratives, see Anschuetz et al. 2001): 


— The cultural-historical ap- 
proach, or the school of land- 
scape history. 

— Processual approaches: Ar- 
chaeological survey, off-site and 
quantitative studies, catchment 
analysis, settlement archae- 
ology, and various ecosystem 
approaches. 

— Post-processual approaches 
to phenomenological, idea- 
tional, and symbolic/religious 
landscape. 


The Cultural-Historical 
Approach 


This is well represented by the British 
school of landscape history, which 
draws on historical documents, ar- 
chaeology, and the landscape itself 
(B. K. Roberts 1987). Because land- 
scapes of the last millennium or so 
represent those that are most com- 
plete and well documented, the 
landscape-history approach provides 
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more data on the medieval and post- 
medieval than for the prehistoric 
periods. From this standpoint, it 

is therefore entirely logical to start 
with “late” landscapes such as post- 
medieval field systems, which can 
then be peeled off to reveal a par- 

tial record of preexisting landscapes. 
Obviously, however, such an ap- 
proach can result in a rather slender 
prehistoric record unless steps are 
taken specifically to seek out areas 
that are rich in prehistoric remains. 
For many areas, however, this is not 
possible, and so a volume such as 
Michael Aston’s excellent Interpreting 
the Landscape (1985), contains only 
some ten pages devoted to the pre- 
historic period. For the Near East, 
the most complete landscape record 
may therefore be expected to remain 
from the Islamic or medieval peri- 
ods. Consequently, we should look 
to the archaeologists of these periods 
for important breakthroughs in land- 
scape archaeology; but at the time of 
writing, such work has hardly been 
started (see also chapter 3). 

A key event in British landscape 
archaeology was the publication of 
Cyril Fox's Archaeology of the Cam- 
bridge Region published in 1923. This 
took a geographical perspective to 
settlement, rather than an artifact- 
based or antiquarian and site-based 
approach, and set the stage for the 
development of English landscape 
archaeology. This approach rubbed 
shoulders with the fields of land- 
scape history and historical geogra- 
phy and often showed a bias towards 
the study of field patterns, place 
names, and historical sources such 
as the Domesday book. Few Near 
Eastern studies have produced a 
comparable range of material except 
perhaps for the fine reconstructions 
of Ottoman land use and settlement 
of Géyiing and Hütteroth (1997) or 
Norman Lewis (1987). 


The Processual Approach 


This approach embodies a much 
more self-consciously "scientific" 
methodology; thus Rossignol (1992: 


4) draws a distinction between the 
“landscape approach,” which incor- 
porates geological and ecological 
variables into the investigation of 
past societies, and "landscape ar- 
chaeology,” which has an explicitly 
historical emphasis that excludes 
geological or ecological data. The ad- 
herence to scientific principles there- 
fore looms large in the landscape 
approach, and there is often a rather 
dangerous tendency towards deter- 
minism, whereby the environment 
and ecology as well as factors such 
as population pressure can be seen 
to drive research. The processual 
school follows the methodological 
and theoretical canon of the 1970s 
"New Archaeology," with a resultant 
emphasis on environmental recon- 
structions as well as ever more de- 
tailed and increasingly sophisticated 
techniques of sample survey. 
Methodologically, the processual 
school of landscape archaeology 
started to gain an enhanced defi- 
nition with the introduction of the 
concept of the continuous landscape. 
This developed during the 1970s 
and reached the general academic 
community with the publication of 
a seminal article, "Frogs round the 
Pond,” by John Cherry (1983). The 
concept of the continuous landscape, 
which is elaborated in chapter 3, has 
shown that as a result of ever more 
intensive archaeological surveys in 
many parts of the world, archaeo- 
logical features or debris form an 
almost continuous spread across the 
terrain. Despite the technical success 
of the Mediterranean school of land- 
scape survey, one criticism that can 
be leveled at its practitioners is that 
by focusing on small areas in minute 
detail, they sometimes tend to lose 
track of the broad sweep of his- 
tory, as emphasis is placed upon the 
recovery of more and yet more data. 


The Post-processual Critique 


This school has reacted strongly to 

the positivist approach of the proces- 
sual school, with its emphasis on the 
purity of space, the use of subsistence 


models based upon the economically 
rational individual, and environmen- 
tal reconstruction. Here subjective 
elements of the landscape such as 
memory, power, identity, human 
agency, or ritual are considered of 
fundamental importance. Building 
upon social theory, the sociosym- 
bolic dimension of landscape is 
emphasized to narrate the way indi- 
viduals perceive and experience the 
landscape (Ashmore and Knapp 
1999: 1). During and since the 1980s 
a phenomenological school of land- 
scape archaeology has developed 
and thrived, particularly in parts 

of Europe and increasingly in the 
United States. 

Phenomenology, defined by Tilley 
(1994: 12) as involving the under- 
standing and description of things 
as a subject experiences them, has 
an approach that is diametrically op- 
posed to that of the processualists. 
Nevertheless, more recently there 
has been frequent appeal to the need 
to integrate and unify the two ap- 
proaches. In some cases, however, 
these contrasting schools examine 
different aspects of the landscape, so 
that whereas processual landscape 
archaeologists deal with settlement 
pattern, land use, environment, 
and subsistence, post-processual 
approaches focus more on idea- 
tional landscapes and subjects such 
as ritual, power, or identity. This 
said, however, when dealing with the 
same landscape, the two fields will 
usually have divergent approaches 
and results. 

By reacting against the most 
mechanistic and generalizing of 
the processualist traits, the post- 
processualists have enabled the pro- 
cessualist landscape archaeologists 
to modify some of their more rigid 
views such as the orthodoxy of ap- 
plying aspects of economic maximi- 
zation models to ancient settlement 
systems. Unfortunately, the post- 
processual critique has frequently 
entailed an underrepresentation of 
the environment, with the result that 
human-environment relationships 
have been woefully undertheorized 
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(McGlade 1997: 461). Clearly, both 
phenomenological and functional- 
ist/positivist interpretations can be 
applied to landscape analysis, a point 
that becomes particularly evident in 
chapter 9. 

There is undoubtedly a need for 
an integrated approach in which 
both phenomenological and posi- 
tivist approaches are taken into 
account. Here Winston Churchill's 
crystal clear statement, "We shape 
our buildings and they shape us,” 
is apposite. Churchill, although not 
generally regarded as a landscape 
archaeologist, articulated a concept 
that could be well applied also to the 
landscape. Landscape must therefore 
be seen as both actively influencing 
the lives of the inhabitants as well as 
being, in turn, heavily influenced by 
the activities of those inhabitants. 

Historically my own work fits 
within the second, processual school 
of thought, but it also builds upon 
the work of the British school of 
landscape history as well. In this 
volume, I place emphasis on the 
complexities of landscape devel- 
opment that result not only from 
interactions between humans and 
the environment but from the recog- 
nition of fundamental historical and 
social factors, an approach that has 
much in common with settlement 
ecology (Stone 1996; Anschuetz et al. 
2001; 177-178). An integrated ap- 
proach is essential if we are really to 
understand landscape development 
rather than simply impose our own 
ideological constructs on past land- 
scapes. Emphasis here though is very 
much on the empirical record of the 
landscape in the form of tangible fea- 
tures and their interpretation. Never- 
theless, notions of the ideational 
landscape are incorporated where 
possible because this approach, 
which has enormous potential for 
Near Eastern landscape analysis, has 
hitherto been underemphasized. 

The dichotomy between function- 
alist and phenomenological interpre- 
tations of the landscape is well illus- 
trated by recent studies of terraced 
fields in Yemen. Dan Varisco (1982) 


suggests that that most functional of 
features, the terraced field, was also 
imbued with a metaphysical presence 
in the landscape. In the al-Ahjar area 
of northern Yemen, according to 
local belief, a man or a woman must 
look out for spirits on the terraced 
fields, especially at night. Although 
the productive function of the fields 
is without doubt, it is of interest 
that there was also a spiritual pres- 
ence as well (Varisco 1982: 139). In a 
similar vein, Serjeant observed that 
when a new well was being inaugu- 
rated in the Tihama plain of western 
Yemen, it was deemed appropriate 
to slaughter a sheep or a goat: first, 
before the well was started; second, 
when water was struck; and third, 
when the masonry lining was com- 
pleted. Finally (to accommodate the 
modern world), a fourth sheep was 
sacrificed when a motor pump was 
installed (Serjeant 1988: 150). Thus 
the discovery of the remains of a 
ritually slaughtered animal does not 
imply that the monument itself was 
“ritual,” rather that it was deemed 
necessary to enact a ritual before 
such a feature was inaugurated. In 
the ancient Near East even a brief 
perusal of cuneiform texts indicates 
that ritual was everywhere but also 
that ritual and function existed side 
by side. 

Ideational aspects of landscapes 
do not simply constitute ritual and 
religion, and in a much quoted 
phrase, Simon Schama (1995) has 
asserted that “landscape is the work 
of the mind. Its scenery is built up 
as much from strata of memory as 
from layers of rock." This should 
not simply be seen as an eminently 
quotable phrase, but it is all too true 
in the Near East today. Thus in the 
southern Levant since the 1948 war, 
an entire social, political, and eco- 
nomic landscape of a traditional 
Arab society has been erased and 
supplanted by an new landscape of 
the Israelite state (Benvenisti 2000). 
Equivalent radical changes, which 
entail both physical restructuring of 
the land as well as the erasure of so- 
cial memory, have probably occurred 
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numerous times in the Near East (the 
impact of Neo-Assyrian resettlement 
springs to mind: chapter 7). It is 

one of the tasks of the landscape ar- 
chaeologist to try to recognize such 
significant transformations. 

Rather than seeing developmen- 
tal stages such as cultural historical, 
processual, and so on, Preucel and 
Hodder (1996) perceive four differ- 
ent approaches to landscape and 
culture that entail a gradation from 
landscape as a natural towards land- 
scape as a cultural entity. ‘hese 
stages, to some degree, also incorpo- 
rate a change from a regional scale 
(natural approach) to those that are 
grounded in the individual. The four 
approaches are 


(1) Landscape as environment, 
which entails landscape re- 
constructions and palaeo- 
economies. Such approaches are 
well exemplified for the Near 
East by the studies of Higgs and 
Vita-Finzi (1972) for the Eastern 
Mediterranean palaeoeconomy, 
and van Zeist and Bottema 
(1991) for the vegetation succes- 
sion. 

(2) Landscape as system, which 
building upon the pioneer- 
ing work of Willey (1953), 
refers to the need to place sites 
within a pattern of off-site and 
settlement-based activities, For 
the Near East, Adams' surveys 
exemplify this approach, and his 
work retains a freshness because 
of his consistent incorporation 
of historical sources. 

(3) Landscape as power treats a 
landscape that is ideologically 
manipulated. For example, 
studies of the Neo-Assyrian 
kings exemplify this approach 
because of their attempts to 
conquer and settle a vast terri- 
torial empire (Morandi 1996b; 
Smith 1996). 

(4) Landscape as experience takes 
into account the degree to which 
the landscape was perceived by 
the original inhabitants and was 
imbued with meaning. Ironi- 
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cally, in the Near East, given the 
superb textual corpus that often 
refers to the metaphysical world 
or the world of experience, this 

area of research has been rather 
untapped (Preucel and Hodder 

1996: 32-34). 


Different Types of Landscape 


From the above it is evident that no 
single unified approach is currently 
being applied to the landscape. Prag- 
matically, however, the cultural 
resource manager or archaeological 
administrator must be able to deal 
with entire cultural landscapes rather 
than simply those parts that suit 

his or her mind-set. The definition 
of UNESCO provides some general 
guidelines by recognizing three basic 
types of landscape as follows (from 
Cleere 1995; see also Ashmore and 
Knapp 1999: 9): 


— Clearly defined landscapes that 
were designed and created in- 
tentionally, for example, parks 
and gardens and other monu- 
mental structures. 

— Organically evolved landscapes, 
including relict or fossil features 
such as fields and quarries. 

— Associative cultural landscapes 
such as sacred promontories 
and religious settlements. 


Of these three categories, clearly de- 
fined (constructed) landscapes could 
include, for example, major canal 
systems, Early Islamic landscape 
parks, and Roman centuriated field 
systems. Organically evolved land- 
scapes would include rural tracks, 
small-scale irrigation systems, and 
terraced fields (traditional types). 

In reality, however, intentionally 
(clearly defined) and organic land- 
scapes merge into each another, and 
so the UNESCO definition is most ap- 
propriate to the imposition of single 
landscapes by individual empires or 
regimes. Associative landscapes, on 
the other hand, form the remaining 
category, which encompasses reli- 
gious settlements such as monastic 


communities, shrines on hilltops, 
as well as "natural places" such as 
springs and roadside temples (see 
Bradley 2000). 

The vnesco definition, although 
useful, is not universally accepted, 
and Ashmore and Knapp (1999) pre- 
fer: (a) constructed landscapes, (b) 
conceptual landscapes, and (c) idea- 
tional landscapes. In this volume, 
emphasis is placed on landscapes 
that fall within the first two cate- 
gories of the unesco definition, 
while aspects of the ideational land- 
scape are included as appropriate. 
Interestingly, the role of ideational 
interpretations becomes stronger, 
in fact unavoidable, when interpret- 
ing desert or mountain landscapes, 
namely, in those areas where popula- 
tion densities are lower. 


Some Basic Issues of Landscape 
Archaeology 


Landscape as Palimpsest 


Most cultural landscapes contain an 
almost daunting amount of com- 
plexity (B. K. Roberts 1987: 85; B. K. 
Roberts 1996) because different levels 
of preservation and loss of individual 
features through time have resulted 
in any given landscape compris- 

ing a wide range of features dating 
from different periods. Therefore, 
there is little chance of achieving any 
form of total landscape archaeology. 
Rather, at best we should expect 
only glimpses of the landscape where 
preservation of key features has 
occurred. 

Fundamental is the notion of 
landscape as palimpsest (Stoddart 
and Zubrow 1999). This deals with 
the progressive superposition of one 
landscape on another and some- 
times the selective removal of parts 
of the earlier landscapes by later 
landscapes. B. K. Roberts describes 
antecedent features and successor 
features (1987: 78, 80) to show that 
each generation uses a property or 
leature, changes it, adapts it to its 
new needs and demands, and then 
passes it on to the next generation. 


As à result, the inherited landscape 
will contain a mix of features of 
different dates. 

It is important to note that in this 
book the term signature landscapes 
refers to those landscapes that are 
sufficiently physically etched into the 
land to remain in some way to the 
present day. In reality, however, there 
are many landscapes in existence: 
some are lightly etched to the point 
of being invisible, whereas others 
are heavily etched and are there- 
fore visible to the naked eye (or the 
satellite sensor). We are therefore 
only able to see part of the ancient 
landscape, for example, either those 
parts that were imposed by the heavy 
weight of imperial power or alter- 
natively those that persisted for a 
sufficient length of time to leave a 
permanent record. This leads to the 
simple principle that a feature will 
remain in the landscape until there 
is a force or process that is strong 
enough to remove it. Therefore, in 
the landscape, the powerful hand 
of emperors or caliphs or the con- 
tinuous movement of numerous 
individuals can leave a conspicuous 
imprint. Furthermore, if a feature is 
heavily etched into the landscape, 
it may well be perpetuated through 
long periods of subsequent use, al- 
though again this depends on the 
nature of the landscape or social 
system that follows. In some cases, 
landscape features can remain in 
the landscape, and their very per- 
sistence can dictate subsequent use 
of the land. This "historical path- 
dependence" is illustrated by roads 
that can frequently attract future 
phases of settlement even though 
alternative, more appropriate settle- 
ment locations may be available 
(McGlade 1997: 477). 

À brief perusal of the landscape 
record of any region will indicate 
that certain areas are used more (or 
at least for different purposes) than 
others. Persistent Places can there- 
fore be defined as "places that were 
repeatedly used during long-term 
occupations of regions" (Schlanger 
1992: 97). Either these can be zones 


such as valley-bottom lands that 
have unique qualities for particular 
activities, or they can be smaller, 
more spatially defined places such as 
springs or unique topographic situa- 
tions. Even though persistent places 
may not attract permanent settle- 
ment, they may attract long-term 
episodic use. For the Bronze Age of 
the Near East, this concept refers 

to alluvial lowlands, as opposed 

to fringing uplands of highlands. 
Notwithstanding the above, fertile 
lowlands should not necessarily be 
equated with cultivation, because (as 
will be discussed in chapter 9) such 
areas also provide valuable pastoral 
zones with land use and landscapes 
switching back and forth between 
cultivation and pasture. Conversely, 
the problem of “invisible” (or nearly 
so) occupations of the landscape 
becomes significant when we must 
deal with the record of the remains 
of pastoral/nomadic communities. 

The partial nature of landscape 
remains is analogous to the prob- 
lem of interpreting ancient texts in 
which only one sector of society is 
literate, thereby imparting a bias 
to the written record. The textual 
evidence that the scholar witnesses 
is frequently that part recorded by 
the hand of state, the ruling au- 
thorities, or the literate elites. The 
landscape record must therefore be 
critically assessed by the employment 
of principles equivalent to those of 
historiography. 

To analyze past landscapes, it is 
necessary to build up a range of 
principles that can be used to assess 
the completeness of the landscape. 
This process, termed here landscape 
taphonomy, deals with the processes 
by which elements of the landscape 
become selectively removed by both 
physical and cultural processes, 
thereby leaving us with a biased and 
misleading record of earlier land- 
scapes. When assessing the overall 
development of the landscape, it 
is therefore necessary to conduct a 
three-stage investigation (fig. 1.1). 
First, we must determine to what de- 
gree parts of the landscape may have 
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Physical 
transformations 


Social processes 
of formation 


Fig. 1.1 


been lost or obscured as a result of 
physical transformations (Schiffer’s 
n-transforms: Schiffer 1987). Sec- 
ond, cultural processes, which might 
have resulted in the selective loss of 
landscape features (c-transforms: 
e.g., the robbing of stones from pre- 
vious field walls to build a dam) 
must be taken into account. Only 
after these two levels of analysis have 
been conducted can we move to the 
third stage, namely, examining the 
influence of social, political, and 
economic factors on landscape for- 
mation. Such analysis must not be 
seen as a simple progression from 
one stage to another, because each 
process can also feed back into the 
other stages, thereby causing further 
complications (fine arrows, fig. 1.1). 
A concrete example may illustrate 
the operation of this third stage. 


Cultural 
transformations 


Economic and 
political factors 


Model of landscape formation processes. Solid arrows: 
main direction of analysis; thin arrows: feedback processes. 


Social and political factors do not 
operate in isolation, but they can 
themselves contribute to the devel- 
opment of the physical landscape. 
For example, the deliberate act of 
diverting a river either to thwart an 
adversary in battle or to deprive an 
enemy community of essential water 
(for example, in irrigated southern 
Mesopotamia) can then result in a 
complete change in the river-channel 
pattern and perhaps even the hydrol- 
ogy, which itself can further obscure 
or expunge the archaeological record 
(chapters 2 and 3). 


Landscape Dynamics 


Feinman (1999: 685) provides three 
tenets that he regards as central to 
the landscape approach. This ap- 
proach 
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— entails a dedicated effort to ex- 
amine the physical environment 
using a diverse range of natu- 
ral science techniques, but with 
explicit social science questions 
guiding the research; 

— recognizes human-environment 
interactions as historically con- 
tingent, dynamic, and accre- 
tionary, shaped by distinct 
cultural perceptions and past 
human actions; and 

— includes the realization that 
human environments are in 
themselves partly products or 
constructions of dynamic inter- 
actions with human behavior. 


‘These tenets were an attempt to 
guard against an unduly environ- 
mentally deterministic approach to 
the landscape, but by raising the 
image of “environmental determin- 
ism,” there is an unwitting tendency 
to understate the significance of 
natural events. In reality, in cases 
such as the Holocene marine trans- 
gression over the continental shelf, 
or certain extreme climatic events, 
the environment clearly does have a 
major impact that may have deter- 
mined the fate of vulnerable commu- 
nities. Although this book does not 
intend to wade into these turbulent 
waters, some aspects of landscape 
dynamics are highly relevant to 
these issues, as will be discussed in 
chapter 10. 

In contrast to an environmentally 
driven approach, the relevance of dif- 
ferent cultural landscape signatures 
is evident in settlement ecology. The 
importance of culture is particularly 
apparent in the ways in which dif- 
ferent communities or ethnic groups 
harness the productive capacity of 
the land. For example, in his study 
of Kofyar agriculture in West Africa, 
Glenn Stone contrasts the settlement 
signatures of the Kofya, who farm 
the land intensively, with the more 
mobile Tiv, who employ more exten- 
sive farming strategies (Stone 1996). 
Consequently, a switch from one 
land-use/settlement system to a con- 
trasting one may take place simply 


when a new community acquires 
land from another. Consequently, 
evidence for a marked change in the 
archaeological landscape record does 
not necessarily imply that there has 
been a change in either the environ- 
ment or the economy. 

Recent discussions of landscape 
archaeology also focus on the dy- 
namic nature of landscape develop- 
ment. The need to view landscapes 
as the product of long-term social- 
natural co-evolution is argued by 
McGlade (1997: 460), who sees land- 
scapes as being nonlinear dynamical 
systems that result in occasional 
abrupt transitions between different 
stages of landscape development. 
Such transitions can result in abrupt 
"bifurcations" that entail very dif- 
ferent pathways being adopted for 
settlement/landscape trajectories. 
Known as complex adaptive systems, 
such systems are not complex simply 
because they embody many compo- 
nents or behavioral rules but because 
of the nature of the global response 
of the system. Complex adaptive 
systems exhibit self-organization, 
which is a process in which the pat- 
tern at the global level of a system 
emerges solely from interactions 
among the lower-level components 
of that system (Camazine et al. 2001: 
8). This process contrasts with pat- 
tern formation in which order is 
imposed from above in the form 
of some sort of blueprint (Cama- 
zine et al. 2001: 12). Clearly, both 
concepts are applicable to the orga- 
nization of the landscape because 
some organically evolved landscapes 
(such as staircases of terraced fields 
in southwest Arabia) could well 
be evidence for self-organization, 
whereas many major irrigation sys- 
tems unambiguously show the hand 
of human design and intentionality 
(chapter 10). 

The rhetoric of human eco- 
dynamics may unfortunately be 
lost on the landscape archaeologist 
who is plunged into a barren plain 
perforated by occasional tells or a 
pleasantly cluttered Mediterranean 
hillside, but careful study of land- 


scapes over long periods of time can 
illustrate the relevance of such con- 
cepts. First, landscape complexity 
becomes particularly apparent when 
the landscape is viewed according 
to broad zones such as mountain 
landscapes or landscapes of tells 
(chapters 6 and 9). Each landscape 
zone often exhibits a "signature 
landscape," which is seemingly well 
adapted to local environmental con- 
ditions. For example, tell-dominated 
plains have an apparent stability 
through time. Nevertheless, this does 
not mean that long-term stasis was 
achieved, and so tells formed the sole 
type of occupation in perpetuity. 
Rather, a number of successor land- 
scapes can be recognized, perhaps 
taking the form of traces of extensive 
cultivation followed by either mobile 
pastoral communities or increased 
evidence of irrigation systems. Each 
of these landscape and settlement 
systems may have been well adapted 
to the prevailing economic, social, 
and environmental conditions and 
were able to persist until replaced 
by another type of landscape. Sig- 
nature landscapes should not there- 
fore be viewed as static entities but 
rather as complex palimpsests them- 
selves, each of which is conditionally 
adapted to prevailing conditions. 
Shifts, often abrupt, from one state 
to another are to be expected. Such 
shifting landscape patterns occur in 
every environmental zone discussed 
in this book and fall well within the 
definitions of human ecodynamics 
outlined by McGlade. 

Similarly, Karl Butzer (19972: 
251) argues for the complexity of 
human-environmental relationships: 
"Human populations have always 
interacted with their environment in 
multiple ways, using it, shaping it, 
and devising alternate ways to bend 
its constraints — but also abusing it 
and sometimes degrading it. At the 
core of human history is a long tra- 
dition of persistence in the face of 
adversity and resilience in the throes 
of crisis." Inevitably, therefore, any 
study of the Near Eastern landscape 
must deal not only with the cultural 


features of the economic landscape 
but also with the effects of processes 
such as deforestation and soil ero- 
sion. This, in turn, entails the use of 
geoarchaeology, an approach that 

is all too frequently omitted from 
landscape studies. 


Towards an Integrated 
Approach to Archaeological 
Landscapes 


‘Today landscape archaeology can be 
seen to encompass cultural histori- 
cal, processual and post-processual 
schools, Because there are so many 
approaches, however, there often 
appears to be little to unite the field 
except for the term landscape itself. 
Although processual archaeologists 
often appeal for the need for a scien- 
tific approach to landscape recording 
(see, for example, Rossignol 1992), 
one major advantage of landscape ar- 
chaeology is that it does and should 
contain both cultural and physical 
components. Thus it should truly 

be an integrative discipline. A brief 
example (elaborated in chapter 9) 
should demonstrate this point. 

In highland Yemen, the modern 
landscape includes great staircases 
of terraced fields that continue in 
use today. The sediments that have 
built up cover relict palaeosols that 
date back to a mid-Holocene moist 
period and that are amenable to 
analysis using an array of scien- 
tific techniques. Many field walls 
are monumental structures that 
date back to the Himyarite period 
some two thousand years ago and 
that overlie or cut the palaeosol. In 
places, these walls are associated with 
inscriptions, which require transla- 
tion and interpretation. By remain- 
ing in the landscape, monumental 
walls also become enshrined in local 
memories, and so they retain their 
names and continue to contribute 
to the "social memory." Landscape 
features therefore form part of a grid 
of places that are well known to local 
people and form a complex non- 
Cartesian web of reference points on 
the landscape. Although observed 


features are not "dated" according to 
western calendrical or archaeologi- 
cal systems, the local inhabitants are 
aware of their antiquity, and because 
such features continue to be used, 
they are part of the modern land- 
scape as well. Furthermore, the local 
inhabitants can provide insights as 
to how certain features originally 
functioned. Such observations are 
extremely valuable and help us to ex- 
tend our "scientific" observations on 
features such as buried soils. Ideally, 
landscape studies should therefore 
involve field mapping of archaeo- 
logical sites and off-site features, 
scientific analysis of soil and envi- 
ronmental data, the employment of 
a linguist or ethnographer, a sense 
of phenomenological issues, and 


epigraphy. 


Landscape in the Near East 


In 1997 an entire meeting of the 
Rencontre Assyriologique Interna- 
tionale was devoted to landscapes 
(Milano et al. 1999). This conference 
included significant contributions 
on both cultural landscapes and 
landscape archaeology. Chosen sub- 
jects included several papers on 
frontiers, developments of the physi- 
cal landscape (sedimentation and 
geomorphology), urban and rural 
landscapes, Neo-Assyrian gardens, 
climate change, ecology, art history, 
archaeology, the frankincense road 
in southern Oman, oasis settlements 
in southeast Arabia, and so on. Al- 
though it is encouraging to see such 
a range of topics united under the 
term landscape, it is equally evi- 
dent that there is little to unify such 
topics. This is partly because of the 
development of Near Eastern studies, 
which has tended to deal with the 
pragmatics of available data rather 
than broad synthetic approaches. 
'To understand how such a situation 
may have come about, it is necessary 
to review the history of landscape 
studies in the Near East. 

Studies of the Near Eastern land- 
scape first appeared just after World 
War I, primarily as a result of the 
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development of techniques of aerial 
photography (for pioneers of aerial 
photography, see chapter 3). The 
flood of information that became 
available resulted in pioneering 
studies of the Near Eastern landscape 
by, for example, Stein (1938), Poide- 
bard (1934), van Liere and Lauffray 
(1954), and Bowen (1958). Despite 
this early florescence, few formal 
studies had been made of the archae- 
ology of the Near Eastern landscape 
until the 1970s and 1980s. In western 
Europe, parts of the Mediterranean, 
and the Near East, landscape ar- 
chaeology often developed hand in 
hand with the growth of aerial pho- 
tography. For example, Bradford's 
Ancient Landscapes (1957) used aerial 
photography and historical data in 
concert to analyze the development 
of centuriated landscapes of the 
Mediterranean. 

Unfortunately, little attempt could 
be made to integrate these aerial 
studies with data from the ground 
surface because few archaeological 
surveys had been undertaken at that 
time. Kennedy and Riley's 1990 vol- 
ume, Rome's Desert Frontier from the 
Air, represents a similar outgrowth 
from aerial photography, but be- 
cause of its concentration on a single 
period, it can be regarding primarily 
as a monothematic approach to 
landscape archaeology. An impor- 
tant integrative step towards the de- 
velopment of a landscape approach 
was the publication of David Oates’ 
The Ancient History of Northern Iraq 
(1968). This was a rare book-length 
attempt to analyze the development 
of a large region from the perspective 
of long-term historical trends and 
regional scale (as opposed to site- 
based) archaeological data. By taking 
a regional, environmental, and so- 
cial perspective, this book has had a 
profound influence on the field. 

In the Near East, archaeological 
settlement survey was born, almost 
prematurely, as a result of Robert 
Braidwood's pioneering Amuq Sur- 
vey (1937). Important progress was 
made also in Mesopotamia, and 
Jacobsen's and later Adams' Diyala 
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and Susiana surveys were fundamen- 
tal because of their integration of 
historical, archaeological, and gea- 
morphological data into broad syn- 
thetic studies (Adams 1965). These 
culminated in the collaborative vol- 
ume with Han Nissen, The Uruk 
Countryside (Adams and Nissen 
1972) and Heartland of Cities (Adams 
1981). Similarly integrative in their 
approach (although not necessarily 
always landscape studies) were those 
emanating from the Michigan School 
and related projects, which resulted 
in the appearance of a series of clas- 
sic monographs on the Deh Luran, 
Susiana, Hulailan, and Marv Dasht 
plains (summarized in Hole 1987; 
see also Hole et al. 1969; Johnson 
1973; Sumner 1990). Although the 
works of Adams are not explicitly 
devoted to landscape archaeology, 
they have had a major impact on the 
development of the field. 

In Palestine the pioneering sur- 
veys of Nelson Glueck (1934, 1935, 
1959) were a great influence on the 
development of Levantine landscape 
archaeology, a field that became 
more attuned to environmental pro- 
cesses as a result of detailed studies 
of desert runoff systems in the Negev 
and adjacent areas during the 1960s 
and 1970s. During the final quar- 
ter of the twentieth century there 
was a boom in studies of the cul- 
tural landscape (Dar 1986; Gibson 
and Edelstein 1985), geoarchaeology 
(Galdberg 1998; Rosen 1986) as well 
as survey in general (Finkelstein and 
Lederman 1997). Owing to the lack 
of overall syntheses, however, these 
studies remained as isolated views of 
particular segments of landscapes or 
slices of time. 

More historical than archaeo- 
logical are the studies of the “Rome 
School” of social history. These 
practitioners, particularly Mario 
Liverani, Mario Fales, Carlo Zaccag- 
nini, and Lucio Milano, have opened 
up the study of cuneiform texts 
to provide well-informed (albeit 
sometimes Marxist) perspectives on 
the ancient Mesopotamian econ- 
omy, social history, and landscape 


(Fales 1990; Liverani 1996). Not 
only are their studies historically 
informed, they also show an appre- 
ciation of the role of archaeology 
in the study of landscapes. Being a 
historian, Liverani cautions that the 
achievements of recent surveys by 
themselves alone do not and can- 
not provide a reconstruction of the 
rural landscape, but they do pro- 
vide an overall framework for such 
constructions (Liverani 1996: 4). 


The Approach Adopted in 
This Book 


In the chapters that follow, empha- 
sis is upon the development of the 
cultural landscape and its features 
in light of the physical, cultural, and 
historical context. It will be evident 
that geography and the physical 
landscape (chapter 2; figs. 1.2, 1.3, 
and 2.1) exert a considerable influ- 
ence on landscape development at 
every stage, specifically by offering a 
range of possibilities. But rarely does 
it determine the actual trajectory of 
development. Before examining the 
landscapes themselves, the range of 
techniques for recovering ancient 
landscapes such as archaeological 
site survey, off-site archaeology, 
aerial photography, and satellite 
imagery are described (chapter 3). 

Individual landscape features that 
form the basic elements in the land- 
scape are summarized in chapter 4. 
When viewed together as coherent 
landscapes, these elements can be 
employed to describe the economic 
or social infrastructure for selected 
periods. Individual features or entire 
landscapes survive or are lost as a re- 
sult of taphonomic processes, which 
include both cultural and physical 
process (chapter 3). 

The Near Eastern landscape con- 
sists of component features such as 
tracks, fields, canals, agricultural 
installations, and religious features. 
Together, such landscape features 
may form a landscape “signature,” 
which comprises a coherent group 
of features that can be shown to re- 
late to a single entity or time period. 


The signature landscape results from 
an amalgam of signals and activi- 
ties conducted over hundreds or 
even thousands of years. Although 
individual features are difficult or 
impossible to date, the overall signa- 
ture can be seen to belong to a broad 
phase of landscape history. 

For example, a river channel, dis- 
tributary canals, and settlements of 
roughly the same date and forming 
an alignment within the Mesopo- 
tamian plains provide an example 
of a “signature landscape.” Such co- 
herent systems are valuable because 
they contribute a wide range of in- 
formation concerning the physical 
layout and infrastructure of ancient 
society. A range of signature land- 
scapes are treated in chapters 5-9. 

It must be emphasized, however, 
that these signature landscapes pro- 
vide only glimpses of the landscape 
of the period. Often entire phases 
of the landscape may be invisible 

or represented only by the settle- 
ments that were occupied, because 
the landscape features have either 
not survived or cannot be dated with 
any precision. Neither should the 
signature landscape approach em- 
ployed be used to imply that ancient 
landscapes were static. The recon- 
structions described in the following 
chapters represent only particularly 
well preserved glimpses of the an- 
cient landscape. Often one phase 
recorded (for example, intensive 
cultivation in the mid-third millen- 
nium) may have replaced an earlier 
phase of mainly pastoral specializa- 
tion and in turn led to a subsequent 
phase of, for example, mixed pasture 
and cultivation. Such landscape sys- 
tems may be represented only partly 
by landscape signatures. 

There must also have been a con- 
siderable degree of spatial variation 
in landscapes from place to place. 
Just because one area exhibits a cer- 
tain signature landscape, it does not 
follow that the adjacent region will 
exhibit precisely the same signa- 
ture. By way of illustration, when 
surveys provide estimates of ancient 
population levels, one can infer that 
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Fig. 1.2 The Near East, showing regional units referred to in the text. (Base map courtesy of 
The General Libraries, The University of Texas at Austin) 
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Fig. 1.3 The Near East, showing key places mentioned in the text: (1) Lake Van/Sógütlü, (2) Soreq Cave, 
(3) Core 74 KL, Arabian Sea, (4) Wadi Faynan, (Jordan), (5) Negev Desert, (6) Titrish Hóyük, (7) Choga 
Mami, (8) Deh Luran Plain, (9) Daulatabad/Tepe Yahya, (10) Susiana Plain, (11) Nuzi, (12) Syrian Jazira, (13) 
Iraqi Jazira, (14) Massif Calcaire (Syria), (15) Amuq Plain (Turkey), (16) Hauran/Jebel Arab, (17) Troy/Kucuk 
Menderes, (18) Konya Plain, (19) Great Nafud Desert, (20) Mundafan relict lakes, (21) Wahiba Sands, (22) 
al-Hasa (al-Ahsa; Saudi Arabia), (23) Bat (Oman), (24) Arja (Oman), (25) Sayhad oases including Marib 
(Yemen), (26) Darb Zubaydah pilgrim road from Kufa (Iraq) to Mecca (Saudi Arabia), (27) Taif, (28) Nejd 
plateau of Saudi Arabia, (29) Cilicia, (30) Dhamar (Yemen highlands), (31) Shirak/Tsakahovit Plain, 
(Armenia), (32) Altinova Plain, (33) Cizre Plain (Turkey), (34) Bolkadag/Kestel, (35) Dhofar, (36) Mount 
Sinai, (37) Phrygia. (Base map courtesy of The General Libraries, The University of Texas at Austin) 
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settlement growth in one area was 
sometimes counterbalanced by de- 
cline in a neighboring area (Algaze 
1999; Wilkinson 2000b). Such pat- 
terned growth and decline of settle- 
ment may also be paralleled by a 
similar patterning of the landscape. 
Finally, chapter 10 examines vari- 
ous regional landscapes together by 
discussing their dynamics and how 
settlement, land use, and society 
may have changed through time in 
response to a range of economic, 
social, political, and environmental 
variables. Such dynamic landscapes 
are treated from the point of view of 
complex adaptive systems. Although 
archaeological studies have hardly 
developed to the stage where they 
can routinely be analyzed using such 
models, at present these concepts 
represent one of the most prom- 
ising tools for analyzing complex 
and messy landscapes through long 
chronological spans of time. 


CHAPTER 1 


The natural environment provides 
the physical underpinning of the 
cultural landscape. Perceived in 

this light, the subject could be dis- 
posed of fairly quickly by cantering 
through geological structure, the 
environmental framework, and so 
on. Such an approach would, how- 
ever, understate the importance of 
the environment to the development 
of the landscape. Consequently, I 
have chosen to summarize the basic 
environmental framework that is in- 
dispensable to an understanding of 
the landscape, and then I treat recent 
work that illustrates the historical 
progression of environmental change 
throughout the last 18,000 years or 
so. Finally, I briefly examine the dy- 
namics of soil erosion and landscape 
degradation. This chapter therefore 
sets the stage for later chapters that 
elaborate on key issues as appropri- 
ate. For example, here | will move 
rapidly over the geomorphology of 
the great alluvial rivers, because this 
topic provides the underpinning of a 
later chapter devoted to landscapes 
of irrigation (chapter 5). 

A major problem that has to be 
confronted during the analysis of 
Near Eastern landscapes is the dif- 
ficulty of separating influences that 
stem from climatic change and those 
that can be attributed to human 
agency. Rather than seeing two sepa- 
rate forces, it is more likely that the 
two broad process fields operate 
in combination (Barker 1997: 274, 
278). According to John Bintliff and 
Graeme Barker, one of the greatest 
challenges for regional landscape 
studies will be to bridge the gap be- 
tween the ecological approach of 


natural sciences on the one hand and 
the concerns of archaeologists and 
historians on the other (Bintliff and 
Barker in Barker 1997: 278). 

When natural and human factors 
interact, the result may be either a 
cascade of responses or a complex 
sequence of feedback process. Con- 
sequently, the form or layout of the 
resultant landscape may be diffi- 
cult to anticipate. For example, in a 
river basin surrounded by forested 
or well-vegetated hill slopes, if the 
population increases so that more 
vegetation must be cleared for fields, 
such clearance can expose soils that 
then become particularly sensitive to 
high-rainfall events. If major storms 
occur, they are more likely to pro- 
duce high runoff, soil erosion, and 
valley-floor floods than if the vege- 
tation canopy had remained intact. 
Such increased landscape sensitivity 
can result in greater valley-floor 
flooding, which in turn encourages 
people (perhaps) to abandon vul- 
nerable valley-floor locations and 
move into the hills. This further 
exacerbates the loss of vegetation, 
which encourages more valley-floor 
flooding. However, if hillside clear- 
ance is conducted in conjunction 
with construction of terraced fields, 
then the land will become stabilized. 
Runoff and erosion may decrease, 
and so valley-floor flooding may 
actually diminish. Because there are 
innumerable combinations of these 
various types of landscape (forested, 
shrubland or maquis, cultivated 
fields, terraced landscapes), it can be 
difficult to predict how the physical 
system will change through time. 
This is especially so because various 


combinations of landscape or land 
use will occur in different parts of 
different river basins. 


Topography and Geology as a 
Framework for Landscape and 
Human Activities 


Here I place emphasis upon topo- 
graphic divisions that are particu- 
larly relevant to the examples dis- 
cussed in this book; for greater 
details on the physical and human 
landscapes, the reader is referred 
to excellent general texts on the 
subject, such as Sanlaville (2000), 
Wagstaff (1985), and Beaumont and 
colleagues (1976), from which parts 
of the following summary have been 
drawn. 

The physical geography of the 
Near East is dominated by moun- 
tains and high plateaus to the north 
in Turkey, Iran, and the Trans- 
caucasus. Forming major east-west 
chains extending to elevations above 
3,000 m above sea level are the Pon- 
tic mountains paralleling the Black 
Sea coast and the Taurus mountains, 
which parallel the Mediterranean. 
These mountains provide major 
barriers to human movement, and 
so occasional corridors such as the 
Cilician Gates north of Adana be- 
come especially significant. Between 
these highlands, plateaus from 500 
to 1,000 m above sea level provide 
ideal conditions for agriculture and 
have become the bread baskets of 
Turkey. Such areas appear to have 
been occupied by tells from at least 
the aceramic Neolithic, and they 
formed particularly important cen- 
ters of tell-based sedentary settle- 
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ment during the Early Bronze Age 
(chapter 9). Further east where these 
mountain chains converge, moun- 
tains attain altitudes of 5,000 meters 
or more. Opportunities for farm- 
ing become restricted as a result of 
the lack of cultivable land, short 
growing seasons, and the inability 
to keep animals grazing outside 
over winter. The Zagros and Elburz 
mountains in Iran, like the Taurus 
and Pontic ranges, provide similar 
barriers to movement, and again 
high intermontane plateaus occur 
between. The aridity of these basins 
can severely limit human occupa- 
tion especially in the deserts of the 
Dasht-e-Lut and Dasht-e- Kavir. 
The backbone of Arabia is formed 
by the Hejaz mountain range located 
immediately to the east of the Red 
Sea. Further south, the highlands 
of southwest Arabia rise to more 
than 3,000 m in the ‘Asir province 
of Saudi Arabia and 3,700 m in the 
highlands of Yemen. Extending to 
the east of this chain are the plateaus 
of the Nejd, which form an extensive 
dipping plateau interrupted only by 
occasional low curvilinear escarp- 
ments to the east. Further north, 
the mountains become attenuated 
into the hill country of the Levant, 
which attains nearly 3,000 m in the 
Jebel al-Shaikh (Mt. Hermon) range. 
Parallel to the coast is the faulted 
depression of the Dead Sea Rift, the 
continuation of which is the Beqa‘, 
Ghab and Amuq Valleys occupied 
by the Orontes River to the north. 
'The southeast corner of the Arabian 
peninsula is occupied by the United 
Arab Emirates, Oman, and south- 
ern Yemen, where coastal ranges 
of mountains attain a summit ele- 
valion in excess of 3,000 m in the 
Jebel Akhdhar of Oman. Although 
some of these mountain ranges such 
as the Hajar al Gharbi and Sharqi 
ranges in Oman and those border- 
ing the Hadhramaut are too arid 
for sustained settlement, except in 
isolated oases, the Jebel Akhdhar 
and Jebel Qara of Oman, like their 
counterparts in Yemen and the ‘Asir, 


intercept moisture-bearing wester- 
lies and monsoonal air masses and 
receive moderate to high annual 
rainfall. Not only does this make 
these mountains more attractive 

for human settlement but also by 
shedding water to neighboring aqui- 
fers, this moisture can sustain oases 
around their flanks. 

The above physical framework is 
founded upon the complex mosaic of 
the African, Arabian, and Eurasian 
tectonic plates. Plate boundaries are 
particularly conspicuous on maps of 
earthquake epicenters, which tend to 
concentrate along plate boundaries, 
as in southeast Iran (Beaumont et al. 
1976: fig. 1.4), Especially vulnerable 
to earthquakes are parts of western 
Turkey and Greece, where the dy- 
namic Aegean and Turkish plates 
and a number of active fault lines are 
found. 

The Red Sea depression was 
formed partly as the result of ten- 
sion from the movement away from 
each other of the African, Somalian, 
and Arabian plates as well as the as- 
sociated uplift of the neighboring 
mountains. The associated moun- 
tains, which include those of south- 
ern Syria, Jordan, the Hejaz, and 
Yemen, feature enormous desolate 
areas of eruptive basaltic lava flows 
(harra), which date from Tertiary 
time until the last few centuries. This 
volcanic terrain includes the tribal 
areas of mobile pastoral groups in 
eastern Jordan and also includes the 
aquifers for settlements of western 
Arabia. In Yemen, eruptions asso- 
ciated with such recent volcanism 
have deposited ash horizons inter- 
stratified with basin deposits of late 
Pleistocene age, and in southern 
Syria, more recent volcanic activity 
has even resulted in Bronze Age 
land surfaces and fauna being over- 
whelmed. Plate movement, by pro- 
ducing overthrust zones in which the 
continental crust has been thickened 
and contorted, has contributed to 
the development of the highly folded 
chain of the Zagros Mountains. 

Interior Arabia forms a low, 
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sloping, relict plain surface of great 
age that has developed upon Pre- 
Cambrian and Palaeozoic rocks. 
The western part of this low plateau 
comprises the Nejd of Saudi Arabia, 
above which younger sedimentary 
rocks outcrop to form the plains 
of eastern Arabia and occasional 
low escarpments such as the Jebel 
Tuwayq. 

Of particular importance for min- 
eral resources are complex zones of 
mineralization in the Taurus Moun- 
tains; obsidian outcrops in eastern 
Turkey, the Hejaz, and the southern 
Levantine mountains; and ophiolite 
zones of southeast Iran and Oman. 
The last-named zones, being rich in 
copper and certain workable stones 
such as steatite, provided impor- 
tant resources for the early complex 
economies of Mesopotamia. Ob- 
sidian was also an important item of 
exchange, and the Near East is posi- 
tioned between four major source 
zones: eastern Anatolia, the Aegean, 
highland Yemen, and northeast 
Africa. Regional disparities of re- 
source availability have contributed 
to the trade and exchange networks 
so that resources such as Anatolian 
obsidian were being exchanged with 
communities well to the south in 
Iraq, Syria, and the Levant as early as 
the late Pleistocene. 

Similarly, limitations in the grow- 
ing season of crops as well as the 
pasturing of animals outside will 
have encouraged some degree of 
human mobility, simply because it 
would have been difficult to main- 
tain large communities and their 
animals year-round at such high 
altitudes. Although it is difficult to 
demonstrate the origins of verti- 
cal nomadic movements from high 
summer pastures in, for example, 
the Zagros or Taurus Mountains, to 
lower winter pastures along their 
flanks, the recent pattern of move- 
ment has a long history. Similarly 
the seasonal availability of winter 
pastures in the deserts of Arabia will 
have encouraged mobile strategies 
among the indigenous communities, 


Environmental Context 


The single greatest integrating fea- 
ture in the Near East is the basin of 
the Tigris-Euphrates rivers. Not only 
does this drain much of eastern Tur- 
key, Western Iran, Syria, Iraq, and 
even parts of Jordan, during glacial 
episodes of low sea level, this basin 
would have extended to the south- 
east to take in much of Arabia and 
southwestern Iran. The catchment 
straddles the area of dominantly 
westerly airflow over the Anatolian 
plateau, whereas during the earlier 
Holocene, the southern parts of the 
basin would have fallen within the 
zone of monsoonal influence (el- 
Moslimany 1994). Consequently, at 
this time the basin would have re- 
ceived climatic influences from both 
the westerlies and the monsoons, 
which would have contributed rain 
in both winter and summer. Part 
of this enormous area of lowlands 
now consists of the arid sand seas 
of the Rub al-Khali, al Dahna, and 
the Nafud. Although seemingly 
unoccupied, these areas contain 
the archaeological imprint of past 
moist climates and associated human 
activity (see below). Even during 
the drier late Holocene, these were 
crossed by active caravan and pil- 
grim routes, and many parts of the 
area were routinely used by nomadic 
pastoralists (chapter 8). 

The following topographical/geo- 
graphical regions are discussed in 
text (see fig. 1.2): 


1. The Coasts: Mediterranean, 
Black Sea, the gulf, the Red Sea, 
and Indian Ocean, 

2, Upper Mesopotamia, the Jazira, 
and adjacent areas of north- 
ern Syria, Iraq, and Turkey; the 
semiarid steppe. 

3. Major irrigated lowlands of 
Iraq, the Tigris-Euphrates 
valleys (within zone 2), and 
adjacent areas in the Zagros 
fringe. 

4. The Levantine uplands and the 
adjacent rift valley. 

5, The mountains consisting of the 
Taurus/Amanus, Pontic high- 


lands of Anatolia (a), the Zagros 
(b), the Elburz (c) the ‘Asir and 
Yemen highlands (d) the Jebels 
Akhdar and Qara of Oman (f 
and e), and the Hejaz of Saudi 
Arabia (g). 

6. The deserts of Arabia (a), the 
Negev/Sinai (b), and Iran (c). 


Climate Today and during the 
Last 20,000 Years 


Owing to its location within the sub- 
tropical high-pressure belt, much 

of the Near East experiences an 

arid or semiarid climate (Roberts 
and Wright 1993). Northern areas, 
namely, Anatolia, Iran, northern 
Syria, northern Iraq, and the Levant, 
receive most of their precipitation in 
winter as a result of the passage of 
depressions moving from the west 
and whose tracks are steered by the 
subtropical jet stream (Wigley and 
Farmer 1982; Beaumont et al. 1976: 
fig. 2.2). Low-pressure cells and as- 
sociated winter rainfall penetrate 

as far east as Afghanistan and as far 
south as Oman. In summer when 
moisture-bearing westerlies shift 

to the north, the subtropical high- 
pressure zone moves north, so that 
the typically subsiding air results in 
dry conditions over the Mediterra- 
nean and Fertile Crescent. In winter, 
however, very cold air masses can 
develop over the Anatolian and Ira- 
nian plateaus so that depressions are 
steered to the north and south of the 
plateaus, which experience dry win- 
ter conditions too (Beaumont et al. 
1976: 52). 

Southern parts of Arabia receive 
much of their rainfall as a result of 
monsoonal conditions that develop 
in the spring and summer. Typically, 
much of the Yemen highlands re- 
ceives a split summer monsoonal 
regime, with an early rainfall in 
April and May and a later rain- 
fall period in August-September, 
whereas southern Oman receives 
summer precipitation in the form of 
monsoon-generated mists. In addi- 
tion, southern Arabia also receives 
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some winter rainfall from occasional 
westerly air masses. Basically the 
monsoonal-driven rainfall pattern 
results from summer heating of the 
Asian landmass so that the resultant 
convection causes air to be sucked 
in to form the southwest monsoons. 
A counter current known as the 
northeast monsoon results from the 
development of cold high-pressure 
air over the Asian subcontinent. 

The precipitation regimes that re- 
sult from these circulation patterns 
are crucial to the development of 
agriculture and settlement. Moist 
conditions over the Anatolian coasts 
and mountains, parts of the Ira- 
nian mountains, the Levant, and the 
Jazira are the product of the move- 
ment of depression tracks from the 
west, whereas high rainfall in south- 
ern Arabia is a result of the above 
mentioned summer monsoonal 
conditions. On the other hand, low 
rainfall on the Anatolian plateau 
and parts of Iran results from the 
diversion of moisture-bearing air 
around these high plateaus as well 
as localized rain-shadow effects. The 
higher rainfall areas indicated on 
figure 2.1 provide conditions suit- 
able for rain-fed cultivation, but 
where precipitation is between 300 
and 200 mm per annum, conditions 
are marginal for rain-fed cultiva- 
tion. This limit, however, varies from 
year to year and is contingent upon 
socioeconomic circumstances, the 
distribution of rainfall, and whether 
rainfall-enhancement techniques 
such as runoff collection are em- 
ployed (chapter 8). Because the 
relative interannual variability of 
rainfall increases as mean rainfall 
decreases, human communities in 
marginal areas must accommodate 
themselves to greater year-to-year 
variations in rainfall than those in 
moister areas (Wallén 1967: fig. 1). 
Consequently, whether pastoral or 
sedentary, communities in the drier 
margins are more likely to experi- 
ence greater instability of crop and 
animal] production than those in 
moister regions. 
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For the Near East in general, 
with the exception of areas of major 
population aggregation around the 
Saudi capital of Riyadh, oil fields of 
the gulf, and some irrigated areas, 
there is a broad correspondence be- 
tween areas of higher rainfall and 
high population densities (e.g, com- 
pare Beaumont et al. 1976: figs. 2.8 
and 5.2). In other words, higher 
levels of population usually exist 
in those areas where agricultural 
productivity is also relatively high. 
Although there are interesting ex- 
ceptions, this relationship provides 
a hint of where prehistoric popu- 
lations may also have been dense. 
Moreover, the identification of zones 
of long-term dense population and 
agricultural activity is fundamental 
to landscape interpretation because 
such areas are likely to have experi- 
enced greater overall transformation 
of the landscape (chapter 3). 


Vegetation Conditions Today 


As a result of the considerable degra- 
dation that has affected the Near 


Rainfall map of the Near East. (Modified from Beaumont 


East during the last ten thousand 
years, the vegetation evident today 
bares little resemblance to that sus- 
tainable during earlier interglacials, 
when human occupation was mini- 
mal. Nevertheless, there is still some 
relationship between climate and 
vegetation so that wooded or for- 
ested areas continue to be restricted 
to the wetter areas below 2,000 m 
above sea level as well as to less 
accessible refuge areas in the moun- 
tains. According to Zohary (1973), 
there are six main vegetation zones 


in the northern part of the Near East. 


Desert occurs where rainfall is 
less than 100 mm per annum (re- 
gion of winter maximum rainfall) 
or 250 mm (summer maximum). 
In addition to areas of rock or sand 
desert, this includes low-density 
xerophytic shrubs, herbs, and 
sedges. 

Steppe is found where rainfall is in 
the range 100-300 mm per annum 
(winter maximum), and these areas 
are essentially treeless, although 
lines of trees occur along water- 
courses. Large areas of northern 
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Syria and northern Iraq fall within 
the steppic belt today, but owing to 
the considerable degradation that 
has resulted from the activities of 
both sedentary and pastoral nomadic 
communities, the region has taken 
on the appearance of a treeless agro- 
desert with extensive tracts of bare 
prairielike cultivation, On the other 
hand, in drier parts of the Nejd pla- 
teau of interior Saudi Arabia, where 
rainfall is only around 100 mm or 
even less per year, low-density scrub 
with scattered trees can extend along 
wadis. This apparently more well 
vegetated environment is probably 
partly caused by lower grazing pres- 
sures and little demand for wood 
fuel in these sparsely populated 
areas, as well as the practice of tradi- 
tional restrictions on grazing within 
specially designated hema reserves 
(chapter 8). 

Steppe forest forms a transitional 
zone where rainfall is today 300- 
600 mm (winter maximum). Vegeta- 
tion consists of open xeric woodland 
to steppe with scattered shrubs and 
trees, which include pine, oak, and 
pistachio as well as juniper (for 
additional details for the Jazira, see 
chapter 6). 

Eu-Mediterranean woodland 
occurs where rainfall falls in the 
range 300-1,000 mm (winter maxi- 
mum) at altitudes up to around 
400 m. The main tree species are 
deciduous and evergreen oak, pine, 
cedar, pistachio, and olive. 

Oro-Mediterranean forest occurs in 
wetter areas with rainfall in excess of 
600 mm (winter maximum) and at 
altitudes between 400 and 2,000 m 
above sea level. This zone is often 
dominated by deciduous oak with 
pine and cedar in parts of Turkey 
and Lebanon. 

Mesic Euxinian forest (also known 
as the Pontic and humid deciduous 
forest zone) occurs where rainfall is 
greater than 600 mm. This includes 
areas specifically along the Black Sea 
coast and adjacent parts of Trans- 
caucasia. Among the large number 
of species encountered are sweet 
chestnut, hornbeam, oriental spruce, 
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alder, beech, fir, and pine (Dewdney 
1971: 53). 

Southwest Arabia falls within the 
Sudanian and Saharo-Arabian plant 
geographic zones and the rich flora, 
which shares links with northeast 
Africa, includes the presence of fre- 
quent succulents (Scholte et al. 1991). 
Again, degradation has resulted in 
the apparent loss of much woodland, 
although sparse Ziziphus spina- 
christi (Christ's thorn) and Acacia 
woodland are occasionally present, 
especially in the high western high- 
lands more than 1,800 m above sea 
level. This area consists of a patch- 
work of xeromorphic woodland 
mixed with grass and bush savanna 
extending as far north as 22 degrees 
north latitude, which, in turn merges 
to drier areas with semidesert shrub- 
lands and xeric grasslands (ravo 
map A Vt 1). 

In Oman, the Jebels Qara and 
Akhdhar are covered by various 
forms of dry xeromorphic woodland, 
Of these, the former area also has 
been made famous by the presence 
of frankincense (Boswellia sacra). 
Within the deserts of interior Arabia, 
the dominant vegetation type is a 
xeromorphic open dwarf shrubland, 
which merges with xeromorphic 
grassland and desert with local 
sabkha (salt marsh) and salt deserts 
in the low relief coastal zone of the 
gulf. Very dry steppe is also found 
within parts of interior Anatolia as 
well as further east on the Iranian 
plateau. 


Environmental Change 


It is rarely possible to measure past 
climate or climate change directly, 
and the conventional alternative is 
to employ proxy indicators that can 
act as a substitute for climate and 
which are thought to correlate with 
it. For example, pollen (itself a proxy 
for vegetation), rising or falling lake 
levels, microfossils, and carbon or 
oxygen isotopes are all proxy indica- 
tors, each of which respond to fac- 
tors that themselves reflect climate. 
Pioneering studies of environmental 


change undertaken from the 1950s 
by Karl Butzer (1958, 1971), Hubert 
Lamb (1977), and others clearly dem- 
onstrate that Holocene climate was 
dynamic through time. Butzer rec- 
ognized that the Near East was sub- 
divided into climatic provinces, each 
of which had its own trajectory of 
climatic change through the period 
since the Late Glacial Maximum. 
Nevertheless, because of the dearth 
of detailed and well-dated studies, it 
was possible for some to assert that 
the Holocene was in fact a period 

of stable climate (Raikes 1967). Al- 
though Holocene stability is appar- 
ent from some ice-core data, this is 
relative to the instability of the Pleis- 
tocene cool periods, which showed 
wild swings in temperature and pre- 
cipitation between ten thousand and 
eighty thousand years ago, and espe- 
cially during the glacial-interglacial 
transition between twenty thousand 
and ten thousand years ago. In fact, 
recent high-resolution studies of 
ocean cores closer to human popula- 
tion centers in the Near East than the 
Greenland ice sheets demonstrate 
that Holocene climate (i.e., during 
the last 11,500 calendar years) was 
prone to significant fluctuations, 
This is well illustrated in the Indian 
Ocean, where annually laminated 
cores indicate variations in mon- 
soonal circulation, salinity, and sea 
surface temperature of the order of 
one dry phase every one hundred- 
two hundred years (Doose-Rolinski 
et al. 2001). Other studies suggest 
that there were larger, fairly abrupt 
cooling events of the order of every 
one thousand to two thousand years 
(de Menocal 2001: 668). At a still 
longer timescale, broader climatic 
trends extending over millennia 

are distinguishable, as will be dis- 
cussed below. What is less clear is 

to what degree moist or dry inter- 
vals occurred over the entire Near 
East or were simply restricted to 
certain climatic zones. Specifically 
problematic is the area of north- 
ern Syria and northern lraq. This 
area (the Jazira) is well known for 
its well-developed network of large 
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Bronze Age settlements, but unfortu- 
nately it lacks high-resolution proxy 
records of fine temporal range. Re- 
cent soil micromorphological studies 
by Marie-Agnes Courty (1994) pro- 
vide a framework for understanding 
environmental changes in this re- 
gion, but it is difficult to compare 
soil micromorphological interpre- 
tations of soil environments (which 
relative to ocean cores exhibit rather 
weak chronological control), with 
the high-resolution micropalaeonto- 
logical, isotope, and trace-element 
data from sedimentary cores or ice 
laminations, Further geoarchaeo- 
logical evidence for environmental 
change in the Jazira region is sup- 
plied in chapter 6. 

During the 1990s several new cli- 
matic proxy curves have increased 
our understanding of environmental 
change in the Near East. Especially 
valuable are the so-called multiproxy 
records that detail changes in a wide 
range of indicators such as pollen, 
diatoms, and other microfossils, car- 
bon/oxygen isotopes, and sedimen- 
tary mineralogy. These are available 
for different parts of the Near East 
(fig. 2.2) primarily where deep silts 
and clays have accumulated in lakes 
and marshes. 

First, the Lake Van core from the 
Anatolian Plateau in eastern Turkey 
is based upon annually laminated 
(i.e. varved) sediments accumulated 
over the last 13,700 years (Lemcke 
and Sturm 1997). This replaces an 
earlier series of cores that were miss- 
ing key parts of the stratigraphic 
sequence. The Lake Van analyses 
were on autochthonous carbon- 
ates deposited in the lake sediments 
and a range of elements that can 
be indicators of different salini- 
ties in this sodic lake (Lemcke and 
Sturm 1997). Oxygen isotopes (dO) 
strontium:calcium and magne- 
sium:calcium ratios were used to 
construct a palaeohumidity curve 
(fig. 2.2b), the veracity of which is 
supported by the impressive negative 
spike corresponding to the Younger 
Dryas.' Following this short, intense, 
cold dry period, relative humidity 
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Fig.2.2 Climate proxy records from (a) Soreq Cave, Israel 
(modified from Bar-Matthews et al. 1998: fig. 9.5); (b) Lake Van, 
Turkey (modified from Lemcke and Sturm 1997: fig. 5); (c) the Indian 
Ocean (modified from Sirocko 1996: fig. 4e). Note that time scales are 
in (a) uncalibrated years B.P. (at 1,000-year intervals), (b) calendar 
years, and (c) calibrated years B.P. 
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increased erratically attaining maxi- 
mum values for the Holocene be- 
tween around 7500 and 4200/4400 
years cal. B.r., with drier phases be- 
tween 8000 and gooo cal. B.P. which 
may correspond to a similar epi- 
sode in the Soreq and Indian Ocean 
cores. From around 4400/4200 cal. 
B.P. (corresponding to the late Early 
Bronze Age) relative humidity de- 
clined over a number of cycles to 
reach minimum values between 3000 
and 2000 cal. B.P., that is, during the 
Iron Age. 

Unfortunately, some of the most 
impressive relict lake systems in Ana- 
tolia such as the Konya Plain system 
have been less forthcoming in pro- 
viding detailed Holocene records. 
This is because the complexities of 
rises and falls of lake levels have re- 
sulted in parts of the sedimentary 
sequence being condensed by peri- 
ods of soil formation or deflated 
away during episodes of desiccation 
(Fontugne et al. 1999; Roberts et al, 
1999). Fortunately, a 16,000-year 
record from the crater lake of Eski 
Acgól in central Anatolia provides 
a more robust record from a wide 
range of proxy indicators (Roberts 
et al. 2001). Overall, diatoms, pollen, 
oxygen and carbon isotopes, and 
sedimentology demonstrate that the 
lake was deepest and was fresh water 
during the early Holocene until 
around approximately 6,500 years 
ago, after which the lake level be- 
came lower, and certain tree species 
such as pistachio, elm, and hazel 
diminished their relative contribu- 
tion of pollen. The coincidence of 
lowered lake levels and decreased 
mesophilic tree species can most 
likely be ascribed to climatic drying. 
Significantly, however, oak woodland 
continued and even increased dur- 
ing and after this dry phase but then 
declined along with some anthro- 
pogenic plant species (hawthorn, 
Plantago) between ca. 4500 and 4000 
cal. B.P. This lack of association with 
a decline in lake level, as well as the 
coincidence of oak decline with in- 
creased anthropogenic species and 
the appearance of large nucleated 
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Early Bronze Age tells in the re- 
gion, implies that this decline was 
probably caused by human activity 
(Roberts et al. 2001: 733). 

Proxy climate indicators from 
Lake Zeribar cores in western Iran 
indicate that the lake was signifi- 
cantly more saline and that atmo- 
spheric conditions were drier be- 
tween 17,900 and 12,800 cal. B.P. as 
well as during the Younger Dryas 
around 11,600 cal. B.P. (van Zeist 
and Bottema 1977; Snyder et al. 2001; 
Stevens et al. 2001). Lake condi- 
tions then became less saline during 
the early to mid Holocene, that is, 
until around 4000 B.c. This suggests 
that atmospheric conditions were 
somewhat moister, after which the 
lake became slightly more saline 
as conditions dried during the late 
Holocene, especially between 4000 
and 3000 B.P. That responses of lakes 
to climate or environmental condi- 
tions were not uniform, however, is 
indicated by the sequence from Lake 
Miribad further south in southwest 
Iran, which clearly indicates that 
lower lake levels during the earlier 
part of the Holocene were succeeded 
by higher lake levels after ca. 4000 
cal. B.P. (Griffiths et al. 2001). 

Second, in the southern Levant, 

a 60,000-year record from Soreq 
Cave near Jerusalem (recently ex- 
tended to 185,000 years) is based 
upon analysis of carbon and oxy- 
gen isotopes from stalactite and 
stalagmites; dating is by ""Th-?*U 
(fig. 2.2; Bar-Matthews et al. 1998 
and 1999). Again, the Younger Dryas 
is evident, in addition to earlier 

cold peaks, as well as a cool, dry 
event between 8200 and 8000 B.P. 
(not shown on fig. 2.2a). During the 
Chalcolithic and Bronze Age until 
around 4200 B.P., climatic conditions 
were moister than today, although 
the record is erratic. There followed 
over the next four hundred years 

a drying phase, which ushered in 

a late-Holocene dry period, which 
again exhibited considerable fluctua- 
tions around current rainfall values. 
In general, moister episodes in the 
isotopic records from Soreq cave, 


as well as a second cave at Nahal 
Qanah, correspond to high stands 
of the Dead Sea as measured in the 
Mount Sedom caves (Frumkin et al. 
1999). 

Third, offshore records from 
Indian Ocean sediments provide a 
wide range of data from trace ele- 
ments, oxygen isotopes, microfossils, 
sediment laminations (varves), and 
other indicators. Figure 2.2c, which 
shows just one of many trace ele- 
ments signatures that were analyzed 
for a total record length of 24,000 
years (Sirocko 1996), corresponds 
approximately to the record of 
oceanic upwelling of Zonneveld and 
colleagues (1997). Zinc:aluminum 
ratios are thought to reflect the in- 
tensity of ocean upwelling, which in 
turn is a function of the intensity of 
southwest monsoonal circulation; 
dates were provided by radiocarbon 
assay. This curve shows a marked 
increase in ocean upwelling be- 
tween 16,000 and ca. 9500 cal. n.r. 
(ca. 14,000-7500 cal. B.c.). Ocean 
upwelling and co-related monsoonal 
rainfall then attained maximum 
values between 9500 and 6300 cal. 
B.P. (ca. 7500-4300 cal. B.c.) with a 
marked downturn at 8600 cal. B.P. 
There followed an episode of pro- 
gressive drying from 6300 cal. B.P. 
until about 4000 cal. B.P. (ca. 2000 
cal. g.c.), around which time there 
occurred a brief phase of dry condi- 
tions and increased dustfall from the 
north (Cullen et al. 2000; ca. 2200 
cal. B.c.). The remainder of the 
Holocene then appears to have ex- 
perienced drier conditions. That 
there is some degree of spatial vari- 
ability within the monsoonal zone 
is illustrated by a high-resolution 
record taken closer to the Pakistan 
mainland, which shows a cooler and 
drier phase between 4600 and 3300 
cal. B.P. (2600 and 1300 cal. B.c.), 
followed by warmer, moister condi- 
tions after 3300 cal. n.r. A noticeably 
drier downturn between 500 and 200 
cal. s.p. is thought to correspond to 
the Little Ice Age (Doose-Rolinski 
et al. 2001). 

'The Indian Ocean proxy record 
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suggests that after the relatively 
cold and arid climate of the Late 
Glacial Maximum (ca. 18,000 B.P.), 
increased solar radiation in the 
northern hemisphere resulted in 

a broadening of the zone of tropi- 
cal convectional rains, and so there 
was increased summer rainfall over 
parts of the Arabian desert, the high- 
lands of southwest Arabia, and parts 
of northwest India (summarized 

in Roberts 1998: 119; Roberts and 
Wright 1993). Increased monsoonal 
circulation during the early to mid 
Holocene also resulted in increased 
ocean upwelling within the west- 
ern Indian Ocean and Arabia. ‘The 
early-mid Holocene intensification 
of monsoonal activity roughly fol- 
lows the increased curve of solar 
radiation but with a moderate time 
lag (Zonnefeld et al. 1997). 

In contrast to the Arabian en- 
vironmental record, which closely 
follows monsoonal activity, that of 
the two northern sites (Van and 
Soreq) are in the pathway of the 
westerly depressions. Overall, there 
appears to be no correlation (either 
negative or positive) between Ana- 
tolian rainfall and the intensity of 
the Arabian monsoon (Cullen and 
de Menocal 2000: 861). As a result, 
there is no reason to expect moist 
phases in the Fertile Crescent to fol- 
low those in the south or Arabia; in 
fact, it is possible that the timing of 
moist phases is in opposite direc- 
tions (Roberts and Wright 1993: 215). 
On the other hand, high rainfall in 
Turkey is correlated with patterns 
of circulation in the north Atlan- 
tic (namely, a negative index of the 
North Atlantic Oscillation). This 
is of immediate significance to the 
archaeology of the region because 
it means that flow in the Tigris- 
Euphrates headwaters (which derives 
in large part from precipitation on 
the Iranian and Anatolian highlands) 
is also correlated with the North 
Atlantic Oscillation (Cullen and de 
Menocal 2000: 860). Consequently, 
flooding events in the Mesopotamian 
lowlands, as well as stream changes 
that may result from them, may be 
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linked with atmospheric circulation 
patterns in the North Atlantic that 
initiate crises in other areas within 
the same latitudinal zone. There may 
therefore be some degree of synchro- 
nicity of climatically induced crises 
in this zone of westerly flowing air. 

In terms of human settlement 
and agriculture it is noteworthy that 
following a rapid increase in tem- 
perature and humidity both before 
and after the Younger Dryas there 
was a broad early to mid Holocene 
moist interval followed by drier con- 
ditions towards the end of the Early 
Bronze Age. Drier conditions then 
continued, albeit with considerable 
fluctuations, through the last four 
thousand years. Many of the land- 
scape transformations dealt with in 
this book relate either to the tail end 
of the moist phase or to the subse- 
quent drier periods, a point that will 
be elaborated in later chapters. 


Holocene Lakes 


Ocean cores usually provide continu- 
ous and incremental accumulations 
of sediments that are almost ideal 
for recording environmental change. 
This is not the case for many records 
on land, however, which provide an 
often incomplete and complex pat- 
tern of events that cannot always be 
simply resolved into “wet” and “dry” 
intervals. Nevertheless, in south- 

ern Arabia, support for the climatic 
sequences established by Sirocko, 
Zonneveld, and others comes from 
lakes in and around the deserts of 
Arabia as well as from dated organic 
palaeosols preserved below irrigated 
soils and sediments behind terraced 
fields. Increased mid-Holocene mois- 
ture is also recorded from northern 
Oman (chapter 9). 

In Turkey and adjacent areas 
located in the zone of westerly cir- 
culation, some investigations suggest 
that mid-Holocene conditions were 
somewhat drier than today (Roberts 
and Wright 1993). On the other 
hand, more recent evidence sum- 
marized above suggests that the mid 
Holocene was also moister in parts of 


the Levant. Increased mid-Holocene 
moisture is also provided by oxy- 
gen and carbon isotope analysis of 
land snails from the Negev and from 
salt caves relating to higher levels 

of the Dead Sea (Goodfriend 1990, 
1991; Frumkin et al. 1994). In the 
Konya Plain in central Anatolia, lake 
sediments and shorelines provide a 
complex climatic signal that shows 
considerable variation from sub- 
basin to sub-basin. Nevertheless, lake 
levels were high and produced well- 
developed shoreline features around 
23,000 B.P, There then followed a 
Late Glacial phase of arid conditions 
around 17,000-12,000 B.P., after 
which lakes and marshes developed 
in different parts of the basin at vari- 
ous time throughout the Holocene 
(Roberts et al. 1999; Fontugne et al. 
1999). These Holocene moist phases 
(dated variously between 7000- 
5600, 4700-4200, and ca. 3300 B.P.; 
Fontugne et al. 1999) were followed 
by progressively drier conditions 
throughout the Konya basin. 

The isotopic record from Soreq 
Cave, when calibrated against mod- 
ern conditions, implies that the mid- 
Holocene moist phase was probably 
some 10-32 percent wetter than 
the last four thousand years ( Bar- 
Matthews et al. 1998). This rather 
modest mid-Holocene peak in mois- 
ture (which is also evident in Ana- 
tolia, north Syria, and the Levant) 
appears to have been less marked 
than those in southern Arabia and 
the Sahara, where proxy indica- 
tors suggest a much moister early to 
mid-Holocene climate (chapter 8). 


Rivers in the Desert 


That Arabia was significantly moister 
during parts of the early- mid Holo- 
cene and late Pleistocene is evident 
from the system of ephemeral chan- 
nels (wadis) that cross the peninsula 
from west to east. During moister 
phases of the Pleistocene, these often 
sand-choked channels must have 
once been rivers, if not flowing year 
round, at least with continuous 
channels down to the sea. In Saudi 
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Arabia, space-borne sensors of the 
shuttle imaging radar (siR-C/X-SAR) 
system have enabled the original 
maps of Hótzl et al. to be updated 
(fig. 2.3; Hótzl et al. 1984; Dabbagh 
et al. 1998). The sensors, which have 
the ability to penetrate dry sand to 
a depth of around 1.5 m, reveal well- 
developed alluvial channels beneath 
thin sand veneers. Further east in 
Oman, palaeohydrological studies 
by Judith Maizels have shown that 
relict alluvial channels raised above 
the surrounding terrain as a result 
of sustained erosion and deflation 
of the fine-grained sediments were 
flowing throughout much of the 
Pleistocene, frequently with signifi- 
cantly greater flows than the cur- 
rent wadis systems (Maizels 1990). 
Finally, a French-Italian team has 
demonstrated that the Upper Wadi 
Jawf system in Yemen originally 
flowed through what is now an area 
of aeolian sand dunes of the Ramlat 
Sabat'ayn to link with the upper 
course of the Wadi Hadhramaut 
(fig. 8.6; Cleuziou et al. 1992). In 
this last-named area, enhanced flow 
also occurred during the early-mid 
Holocene moist interval. Although 
it is not currently possible to recon- 
struct palaeodrainage maps for a 
single time phase for all of Arabia, 
these channel systems suggest that 
during the Pleistocene, a much larger 
and more well integrated system 

of drainage channels flowed from 
east to west across the Nejd and Rub 
al-Khali areas to discharge into the 
Arabian/Persian Gulf (fig. 2.3). 


Sea-Level Change and Holocene 
Coastal Landscapes 


That spectacular rise in sea level was 
a consequence of the melting of the 
high-latitude ice sheets has long been 
known, but recent data have brought 
both precision and a more refined 
theoretical understanding to this 
issue (Lambeck 1996a, 1996b). For 
the Near East this rise in sea level of 
120-130 m had a number of conse- 
quences. First, the entire area of what 
is now the Arabian/Persian Gulf was 
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Fig.2.3 Pleistocene drainage of Arabia showing major relict wadis 
recorded from existing flow channels and radar imagery. Note that 
channels beneath the gulf relate to a low Late Glacial Maximum sea 
level located by the Musandam Peninsula, near the head of the Gulf 
of Oman. (From Dabbagh et al. 1998 and others) 


flooded, thereby dramatically chang- 
ing the geography of the region. This 
same Holocene transgression re- 
sulted in large areas of the continen- 
tal shelf elsewhere in the Near Fast 
being flooded together with their 
archaeological landscapes. Unfortu- 
nately little is known about what has 
been lost, but off the coast of Israel, 
prehistoric sites remain associated 
vith their relict old land surface as 
well as various archaeological instal- 
lations. Together, these provide part 
of an emerging picture of submerged 
landscapes that is appearing world- 
wide (Masters and Flemming 1983; 
Fulford et al. 1997). Sites like Atlil 
Yam (late seventh-early sixth millen- 
nium 8.c.) are providing fascinating 
insights into the pretransgression 
landscapes at depths between —12m 
below sea level and present sea level 
(Galili and Weinstein-Evron 1985; 
Galili et al. 1993). Sites occur in 
conjunction with a dark clay asso- 
ciated with the freshwater swamps 
that developed between now sub- 


merged Kurkar ridges (consolidated 
sand dunes). Atlil Yam has revealed 
a Pre-Pottery Neolithic well and a 
massive grain hoard, whereas Kfar 
Samir (at —1 to —5 m depth) yielded 
extraordinarily well preserved olive- 
processing areas dated from 5700 to 
4400 cal. a.c. (Galili et al. 1997). 
Around the Red Sea and gulf 
coasts, the main source of evidence 
for ancient marine communities 
are shell middens dotted along a 
raised shoreline some 1-2 m above 
present sea level (Zarins and Zahrani 
1985; Tosi 1985; Biagi 1994). These 
raised beach lines and associated salt 
flats (sabkhas), which can be traced 
around the coasts of Oman (Hanns 
1998), throughout eastern Arabia, 
and to Kuwait (al-Asfour 1978), have 
now been dated in numerous loca- 
tions. In Oman such shorelines fall 
mainly within the range 6000 to 
4000 B.P. Shell-midden settlements 
that date mainly in the range 4000- 
2000 B.C. (ca. 5300-3500 B.P.) appear 
to have developed in a more verdant 
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maritime fringe environment than 
currently exists (fig. 2.4; Biagi 1994; 
Lézine et al. in press). Estuaries, 
lagoons, and mangrove swamps 
were all more extensive than those 
of today's coast. A proxy indicator 
for mangrove woodland exists in 

the form of the large marine gas- 
tropod Terebralia palustris, which 
during the mid Holocene had a more 
widespread distribution around the 
coasts of eastern Arabia, apparently 
in association with more mangrove 
coastal woodlands, a higher sea level, 
and increased rainfall (Glover 1998). 
Unfortunately, there is no archaeo- 
logical record of the submerged 
prehistoric landscapes in these areas. 
Shell middens represent the maxi- 
mum stage of a marine transgression 
that rapidly encroached inland to 
obscure and partly obliterate any 
preexisting settlements. 

A slight rise in sea level also oc- 
curred in Oman between 2600 and 
1900 B.P. (Hanns 1998: 25), as well 
as further east along the Saudi coast 
of the gulf, where the same event 
may have created extensive coastal 
embayments (now remaining as 
sabkhas) that penetrated well inland, 
As a result, during the first millen- 
nium B.c. “inland” sites such as Thaj 
may have been much closer to the 
coast than the present geography 
might indicate (Barth 2001). 

Despite the lack of tangible infor- 
mation on the flooded landscape, 
the wealth of off-shore drilling that 
has taken place in the gulf has pro- 
vided abundant indirect information 
on the submerged natural land sur- 
face. During the Late Glacial Maxi- 
mum around 21,000 to 18,000 B.P., 
when sea level was around 120 m 
below present sea level, the entire 
floor of the gulf was dry. Teller and 
colleagues (2000) suggest that the 
extension of the Tigris and Euphra- 
tes rivers formed part of a marshy, 
lake-dotted environment for some 
1,000 km from southern Mesopo- 
tamia to the Straits of Hormuz. This 
vast lowland must have included 
large areas of desert, because palaeo- 
climatic proxy data is unanimous in 
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Relict sabkha evident as broad salt flat extending between coastal storm beach (to right) 


and modern palm gardens (to left and center). The raised mid-Holocene sea level of ca. + 1.5 m is 
approximately the boundary between the palm gardens and the sabkha. Located to north of Sohar 


on the Batina coast of Oman. 


demonstrating that conditions were 
both colder and drier at this time, 
Consequently, these deserts provided 
a source for the extensive dune fields 
of the United Arab Emirates (UAE) 
and adjacent areas. These dune sands 
were derived from carbonates and 
bioclastic remains that originally 
formed in shallow marine waters and 
were then exposed in the floor of the 
gulf to be blown inland towards the 
present Arabian landmass. The pro- 
gressive decrease in calcareous debris 
inland appears to be a result of this 
dispersal from the exposed floor of 
the gulf. As is now well known, the 
Holocene transgression was at times 
rapid. When the modest vertical 

rise is expressed in terms of the very 
gentle gradients of the Gulf floor, this 
translates into a horizontal shore- 
line movement of as much as 1 km 
per year (a little after 10,000 B.P.) 
and a longer-term average of 140 m 
per year (Teller et al. 2000: 303). 
Viewed at face value, this suggests 
that coastal communities would have 
needed to have been mobile and fol- 
lowed a way of life that was a hybrid 


between the current nomadic pas- 
toral strategies and those of marine 
hunter-gatherer communities. 
Needless to say, the dramatic pace 
of the transgression in the gulf has 
encouraged claims for this being the 
original Noah's flood (Teller et al. 
2000). There is no shortage of other 
claimants for this event, however, 
and a catastrophic marine transgres- 
sion across the Black Sea floor has 
been suggested (Ryan et al. 1997) 
but disputed by others (Aksu et al. 
2002). Furthermore, mega floods 
that occurred along the Euphrates 
and Khabur River could also have 
had a drastic impact on the alluvial 
lowlands of southern Iraq. There- 
fore, although the association of the 
gulf rapid transgression with Noah 
may be questioned, there can be little 
doubt that this was a dramatic event 
that would have had far-reaching 
impact on the communities that 
occupied what was then the floor 
of the gulf. The impact of this rise 
must have continued until 4000- 
6000 B.P., at which time the sea had 
penetrated some 200 km or more 


inland into the Mesopotamian plains 
(chapter 5). 

Around the Aegean coasts of 
southwest Turkey the interaction be- 
tween rising sea level and increased 
riverine sedimentation can be rec- 
ognized in considerable detail. This 
has resulted in historically attested 
coastal settlements being marooned 
well inland of the present coast. This 
is a clear indication that the human 
population has been influenced by 
environmental change, but equally 
that the infilling of these extensive 
delta plains can partly be blamed on 
erosion resulting from human ac- 
tivity (but see Grove and Rackham 
2001: 350). In other words, this re- 
gion provides evidence indicating 
that changing environments influ- 
enced the human population and 
conversely that human populations 
impacted the environment. 

In southwest Turkey, sea level 
attained its present level around 
six thousand or seven thousand 
years ago. In this area of deeply 
serrated coastlines backed by moun- 
tains rising to elevations of 1,000- 
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2,000 m, the Holocene sea first 
penetrated well inland of the present 
marine limit. For example, in the 
valley of the Büyük Menderes river, 
Briickner (1996) notes that thick 
marine sediments of the transgres- 
sion extended more than 30 km 
inland. In the Büyük Menderes valley 
after 7000-6000 B.v., the shoreline 
then extended seaward and to the 
west as a result of alluvial aggrada- 
tion and deltaic accumulation, so 
that by around 500 s.c. the riverine 
deltaic deposition occupied a posi- 
tion only 12-20 km inland (Eismer 
1978: fig. 2; Erinç 1978: fig. 5; Brück- 
ner 1996). Similar processes obtained 
around many parts of the coast, 

so that, for example, in the Kücük 
Menderes valley, the shoreline of 

750 B.c, may have been around 

9.5 km inland. Although none of 
these figures compare with the 

200* km transgression inferred for 
the Mesopotamian plains, the allu- 
viation effected profound changes on 
the coastal geography. This resulted 
in major cities such as Ephesus and 
Miletus that were referred to in clas- 
sical sources as being on the sea now 
being well inland. Similarly, on open 
coastlines such as the Altinova plain 
the earlier Holocene beach zone was 
some 2-3 km inland of its present 
limit (Kayan 1999). 

Ilhan Kayan and colleagues have 
made some of the most detailed 
palaeogeographic reconstructions 
in the region of ancient Troy (Kraft 
et al. 1982; Kayan 1999). These show 
that an estuary 12 km long was in 
existence around 7000 B.P., at which 
time sea level was still -20 km below 
present. This was followed by pro- 
gradation, so that around 4500 B.P., 
the coast was only ca. 8 km inland. 
Troy cities | and II were on a broad 
estuary, which extended to around 
6 km inland at 3250 B.P., and 2-3 km 
around two thousand years ago 
(fig. 2.5; Kraft et al. 1982). Although 
the broad outlines of these recon- 
structions are clear, there is some 
questioning by Zanggar and col- 
leagues of certain details specifically 
on the grounds that landscape recon- 
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Fig. 2.5 Section through the Scamandar floodplain near Troy showing 
the location of the settlement of Troy I/II in relation to the marine 
embayment ca. 4500 B.P. (based on Kayan 1999 and Kraft et al. 1982: 
figs. 10, 15). (1) Pre-Holocene coarse fluvial deposits; (2) late Pleistocene 
(ca. 40,000-20,000 B.P.) sandy marine sediments; (3) deposits of early 
Holocene marine transgression (a and b), (3c) alluvial fan of Kara- 
menderes River; (4a) early- to- mid-Holocene marine sediments, 

(4b) coastal swamp or delta progradation, (4c) alluvial fan deposit, 
(4d) marine deltaic lobe, (4e) transition between marine and fluvial 
sediments; (5) middle- to late-Holocene floodplain aggradation, 

(5a) sand and gravel, (5b) sand-silt alluvium. 


structions should not rest exclusively 
on the drilling of cores (Zangger 

et al. 1999: 95). It is therefore ar- 
gued that by incorporating a more 
broad-based methodology, more 
cultural features such as quays and 
canals may be recognized to form a 
more humanized palaeogeography. 
Although there may be a need to 


extend the breadth of landscape 
reconstructions, the coastal recon- 
structions by Kayan and colleagues 
provide an essential initial step for 
understanding changing coastal 
landscape. 

The rapid infilling of coastal em- 
bayments with 10* m of riverine 
and alluvial deltaic sediments 
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evidently results from the high rate 
of sedimentation of rivers drain- 

ing the adjacent lofty and erodable 
mountains. Eismer blames the rapid 
alluvial infilling on soil erosion, 
which in turn was initiated by colo- 
nization and devastation during wars 
that followed the conquests of Alex- 
ander the Great (1978: 77). Brückner 
(1996) is more specific by attributing 
blame to the human degradation of 
a former open deciduous oak forest 
to an open maquis bush landscape, 
a point supported by Bilal Bey and 
colleagues, who estimate that the 
20-50 km? of suspended sediment 
accumulated in the embayment dur- 
ing the late Holocene is four times 
greater than the geological “norm” 
(Bilal Bey et al. 1997). These recon- 
structions make a compelling case 
for the significance of human impact 
on the environment and landscape 
degradation. Nevertheless, a caution- 
ary note should be added because 
such interpretations are, as yet, based 
on relatively little geoarchaeologi- 
cal data from key areas of sediment 
supply located inland? Further- 
more, rapid progradation would be 
expected to increase as sea level at- 
tained its present level around 6,000 
years ago, and the volume of deep 
estuaries that could accommodate 
the incoming sediments decreased 
through time. 


Holocene Vegetation Change 
and Landscape Degradation 


Pollen analysis has provided our 
best evidence for changing patterns 
of vegetation during the Holocene 
period, and as a result of long-term 
programs of investigation by paly- 
nologists, it is possible to make 
tentative reconstructions of the dis- 
tribution of woodland and steppe 
(van Zeist and Bottema 1991). How- 
ever, because good pollen profiles 
depend upon the availability of deep 
sequences of usually lake or marsh 
deposits that are both continuous 
and well dated (Roberts 1998), these 
palaeogeographic reconstructions 


reflect the availability of suitable 
sediments. Consequently, because 
well-preserved pollen sequences do 
not occur uniformly throughout 
the Near East, these reconstructions 
should be regarded more as models 
of vegetation belts than accurate 
reconstructions. 

Furthermore, vegetation recon- 
structions do not necessarily provide 
à good idea of whether the woodland 
cover was "natural" or influenced 
by human activity, because it is 
often arbitrary and artificial to dis- 
tinguish between these two states. 
Instead, in many parts of the Near 
East the colonization of the former 
Late Glacial dry steppe by wood- 
land took place in the presence of 
significant human populations who 
had some impact on the vegeta- 
tion cover before it could stabilize. 
Thus the woodlands evolved and 
developed in the presence of human 
interference, and in the vicinity of 
human habitats, woodlands have 
probably been managed for millen- 
nia (Roberts 1998: 189; Grove and 
Rackham 2001: 48-49). Such co- 
evolution of the biotic and human 
environments should therefore be 
taken into account when pollen dia- 
grams and palaeogeographic maps 
are interpreted. 

Using the distribution of present- 
day vegetation, rainfall and tem- 
perature levels, and other indicators, 
Gordon Hillman and colleagues have 
reconstructed the potential vegeta- 
tion cover for northern Syria (Moore 
et al. 2000; fig. 3.7). They suggest 
that park woodland and woodland 
steppe extended into what is today 
semiarid steppe denuded of virtu- 
ally all vegetation (see chapter 6). If 
these reconstructed vegetation zones 
are approximately correct, they in- 
dicate that massive loss of natural 
vegetation has taken place during the 
Holocene and that grasslands and 
park woodlands have been replaced 
by an essentially desertified steppe. 

Similarly, the most recently avail- 
able pollen profiles provide valuable 
reconstructions of the main trends 
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in Holocene vegetation history, fur- 
ther details of which are supplied 

in the following chapters. In par- 
ticular, three recent pollen cores 
have clarified earlier vegetation se- 
quences, especially by providing 
refined chronologies. Here empha- 
sis is on three diagrams, from north 
to south (fig. 2.6): (a) Sógütlü (near 
Lake Van: Bottema 1995), (b) Lake 
Hula in the Jordan Valley (Baruch 
and Bottema 1999; but see Rossignol- 
Strick 2002 for a reassessment of the 
dating evidence), and (c) a recent 
core drilled in the Ghab plain of the 
Orontes Valley (Syria: Yasuda et al. 
2000). For the Ghab and Hula cores, 
tree pollen increased rapidly between 
thirteen thousand and ten thousand 
years ago as global temperature and 
moisture increased. There was then 
an early to mid-Holocene phase 

of mixed evergreen and deciduous 
woodland between approximately 
10,000 and 5000 B.P. which corre- 
sponds to the Pre-Pottery Neolithic 
until the early part of the Early 
Bronze Age. Of importance for in- 
terpretation of human activity is the 
evidence, in the Hula core, of cycles 
of expansion of olive woodland dur- 
ing the pottery Neolithic, the early 
Chalcolithic, the Early Bronze Age, 
and Iron Age/Byzantine. Baruch and 
Bottema ascribe these cycles to culti- 
vation of domestic olive trees rather 
than gathering from nondomestic 
stock (1999: 82). Similar increases 

in olive growth appear in the Ghab, 
during the ceramic Neolithic and 
variously during the Chalcolithic, 
Early Bronze Age, and especially 
from the Middle Bronze Age through 
Byzantine periods. At both core sites 
these indicators suggest that humans 
were having a significant impact on 
the landscape by cultivating olive 
groves. In both the Hula and Ghab 
sequences there was a stepwise de- 
crease in woodland during the Early 
Bronze Age (Hula) or the later part 
of the Chalcolithic (Ghab), with the 
deciduous varieties of oak being 
totally reduced, whereas the ever- 
green increased, apparently at the 
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Fig.2.6 Summary pollen diagrams for (a) Sógütlü, east Turkey (Bottema 1995), (b) Lake Hula, 
Jordan Valley (Baruch and Bottema 1999), and (c) Ghab Valley, Syria ( Yasuda et al. 2000). Radiocarbon 


dates in radiocarbon years B.P. 


expense of deciduous oak. This shift 
appears to represent the onset of the 
classic Mediterranean maquis type of 
degraded shrubland environment. 
The trajectory of forest growth 
and decline in the highlands of east- 
ern Turkey and western Iran pro- 
vides a marked contrast with the 
Levantine lowlands because forest 
developed relatively late in the Holo- 
cene, This is evident in the Söğütlü 
pollen sequence taken from a marsh 
at the west end of Lake Van (Bottema 
1995). Here woodland cover, repre- 
sented by deciduous oak, increased 
from around 7100 B.P. to reach a 
peak around 5000 B.P, and despite 


some diminution during the Bronze 
Age remained high, dipping only 

a little after 2810 B.p. (chapter 9). 
Therefore, although the advance 

of forest during the Holocene was 
complete by 8000-9000 B.P. in the 
Levant and parts of western and cen- 
tral Anatolia (Woldring 2002), in the 
eastern Anatolian highlands, a com- 
plete cover had not been achieved 
until around 5000 B.p. This delayed 
growth in woodland cover may be 
blamed on the late appearance of 
humid conditions on the eastern 
Anatolian plateau (van Zeist and 
Bottema 1991), a situation that ac- 
cords well with the relative humidity 


curve of Lake Van, which did not at- 
tain present levels until a little before 
7000 B.P. (Lemcke and Sturm 1997; 
but see Roberts 2002). 

Whereas the advance of woodland 
appears to reflect climatic factors 
that allowed forest growth to take 
place, the phases of woodland degra- 
dation are in part or largely blamed 
on human activity. Despite the rec- 
ognition of early impacts on the 
woodland cover during the Pre- 
Pottery Neolithic (Kóhler-Rollefson 
and Rollefson 1990; Yasuda et al. 
2000), evidence for widespread de- 
forestation does not appear in pollen 
diagrams until around 2000 B.c. 
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(Bottema and Woldring 1990; Baruch 
1990), and it is not clearly visible 
until the Iron Age (Willcox, cited 

in N. Miller 1998: 205). Human im- 
pacts on the environment in the 
Near East seem remarkably late for 

a region that claims to be a hearth 
of domestication and urban civili- 
zation. These contradictions may 
occur because the early structure 

of settlement was such that human 
impact was fairly localized. Only 
during the later phases of history 
did settlement structure change so as 
to result in widespread degradation 
of vegetation beyond the lowlands 
(chapter 7). 

This lack of evidence of early im- 
pact on vegetation contrasts with the 
situation in northwest Europe, where 
there is abundant evidence for wood- 
land clearance by humans before 
the third millennium s.c. Given the 
massive scale of many Near Eastern 
communities in the third and fourth 
millennium and the fact that signifi- 
cant human impact on the environ- 
ment has been inferred at earlier date 
from carbonized plant remains and 
other evidence (McCorriston 1992 
and Kóhler-Rollefson and Rollefson 
1990), the pollen evidence appears 
to provide an unusually late record 
of human impacts on woodland 
(Walker and Singh 1993). Unfortu- 
nately, however, some of the most 
intensively occupied areas of the 
Near East such as southern or north- 
ern Mesopotamia are without good 
pollen sequences, and it is only in 
the Levant and parts of Turkey that 
pollen sequences are available in 
areas where evidence for evolving 
settlement trends is available from 
archaeological surveys. 

The Beyshehir area of southwest 
‘Turkey now has a wealth of pollen 
sequences derived (rom several lake 
basins located within the catchments 
of large classical cities (van Zeist 
et al. 1975; Roberts 1990; Eastwood 
et al. 1998; Vermore et al. 2000). 
These studies demonstrate that in 
wooded mountains at elevations be- 
tween 1,000 and 2,000 m above sea 
level, a distinctive phase of woodland 


clearance known as the Beyshehir 
occupation phase took place in the 
later second millennium s.c. This 
phase appears in several pollen dia- 
grams around 1450 B.C. or somewhat 
later and continued until around 
A.D. 600-700 (Eastwood et al. 1998: 
70), at which time it seems to have 
been terminated by a phase of re- 
newed forest growth dominated by 
pine. The Beyshehir phase therefore 
appears to represent ^a full cycle 
from woodland clearance, through 
farming to abandonment and appar- 
ently back to woodland once again" 
(Bottema et al. 1990, Roberts 1990; 
Eastwood et al. 1998). In terms of 
the settlement record, the evidence 
is less clear, but by the Hellenistic, 
Roman, and early Byzantine peri- 
ods, when both urban and rural scale 
settlements were common, human 
impacts on the environment were 
considerable, especially around the 
Roman Sagalassos (Vermore et al. 
2000). Unfortunately, the record for 
human occupation during the early 
part of this phase is rather scant, al- 
though textual evidence attests the 
existence of small states in the region 
(Vermore et al. 2000: 592). Rather 
than being associated with a phase 
of colonization by sedentary settle- 
ment, this phase appears to coincide 
with the collapse of the Mycenean 
state and the empire of the Hittite 
Old Kingdom (Eastwood et al. 1998: 
81). After this general phase of settle- 
ment growth and extension, which 
appears to have terminated after the 
Early Byzantine period, the orga- 
nized and well-managed landscape 
then went into an apparent abrupt 
decline. 

A simple increase in sedentary 
population cannot satisfactorily ac- 
count for this distinctive occupation 
phase. Neither can environmental 
change be an explanation for the 
appearance of so many indicators 
of cultivation, of both food and 
orchard crops. The most expedient 
and necessarily tentative explana- 
tion for such a clearance horizon is 
either that Late Bronze Age settle- 
ment has eluded discovery by survey 
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because their remains are small scale, 
subtle, or buried beneath later occu- 
pations, or that clearance relates to 

a structural change in settlement 
that was caused by a breakdown of 
the earlier states. Such a breakdown 
may have been associated with a 
shift from long-term settlement on 
the plains during the Bronze Age 

to the more widespread settlement 
on hill slopes and more erodable 
uplands, as occurred in parts of the 
Levant (chapter 7). On the other 
hand, more recent analyses of three 
cores in the area of Sagalassos show 
that deforestation that starts around 
the mid first millennium BC and is 
fully underway by the third century 
B.C. correlates closely with a phase 
of abundant Hellenistic and Roman 
settlement in the territory of Sagalas- 
sos (Vermore et al. 2002). The above 
examples demonstrate that pollen 
sequences and human activity do not 
always correspond closely and only 
under ideal or fortuitous circum- 
stances can they be seen to provide a 
close correlation. 

A complementary picture of long- 
term landscape change comes from 
the Anatolian coast around Troy. 
Here, carbonized plant remains sug- 
gest a gradual shift from a predomi- 
nantly open woodland and maquis in 
the fifth millennium s.c. to a more 
open agricultural environment, with 
cultivation and pasture extending 
on to the silted-up prehistoric estu- 
arine valley floor, by the late second 
millennium s.c. (Riehl 1999). 

One of the strongest cases for 
human removal of woodland comes 
from textual evidence, and Mike- 
sell has assembled a wide range of 
written records to demonstrate how 
the original woodland of Mount 
Lebanon was probably destroyed, 
in part as a result of deliberate ex- 
peditions for cedars and other large 
conifers by the Assyrians and the 
Akkadians before them (Mikesell 
1969; see also Rowton 1967). Overall, 
however, it would be misleading to 
depict vegetation history of the Near 
East as being one of forest clearance 
alone. In the Levant, summer-dry 
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woodland spread at the expense 

of subhumid forest (Roberts 1998: 
fig. 6.10), and on uplands it is pos- 
sible to discern various forms of 
savanna or maquis that exist in dy- 
namic equilibrium with both brows- 
ing animals and fire and have been 
subjected to a considerable degree 
of management by humans (Grove 
and Rackham 2001: 45-71). Unfor- 
tunately, because archaeological 
surveys and vegetation studies have 
rarely been integrated, it is difficult 
to see precisely how the development 
of human settlement and vegetation 
change were interrelated through 
time. 


The Geoarchaeological Record 


Geoarchaeology does not supply 
a neat quantified record of proxy 
climate data but instead gives the im- 
pression that there is often a rather 
disorderly accumulation of deposits. 
These deposits, although reflecting 
a distinctive range of environmental 
and cultural processes, are frequently 
temporally interrupted and spa- 
tially separated. Nevertheless, the 
sometimes frustrating records of 
valley fills are fundamental to an 
understanding of landscape change 
because they not only include the 
actual sediments that were eroded 
during various climatic or human- 
induced phases, they also frequently 
encapsulate archaeological materi- 
als and even archaeological sites. 
Here I simply provide a conceptual 
framework for the more detailed 
geoarchaeological sequences that 
are occasionally referred to in the 
remainder of the book. 
Geoarchaeological studies of allu- 
viation frequently polarize between 
two extremes: those that interpret 
changes in terms of fluctuations 
in climate and those that consider 
human interference with the land- 
scape as being of prime importance. 
To break this impasse it is better 
to analyze the geoarchaeological 
record within a broader framework 
as in the following conceptual stages 
(Frederick 2000: 57). First, it is nec- 


essary to recognize a stratigraphic 
sequence; second, stratigraphic se- 
quences must be fixed or constrained 
by a chronology; and third, the se- 
quence so formed should be related 
to a number of proxy records for ex- 
ternal variables, Such proxies may 
include vegetation change, isotopic 
records of climate change, indica- 
tors of land use, settlement, tectonic 
activity, and sea level change (if 
appropriate). 

The stratigraphic record will nor- 
mally comprise a range of alluvial, 
colluvial, lacustrine, and aeolian 
deposits (Waters 1992). Alluvial de- 
posits, which are laid down by run- 
ning water, include coarser bed load, 
and silt and clay that were carried 
in suspension. Colluvial deposits 
are normally laid down as a result 
of slope processes and comprise 
poorly sorted slopewash and down- 
slope creep as well as mass wasting 
deposits from landslips and slope 
failures (Bell and Walker 1992: 187- 
202). Many geoarchaeological studies 
in the Mediterranean and Near East 
recognize the importance of soil ero- 
sion in the production of valley fills. 
Butzer (1974) has provided an over- 
all assessment of the basic processes 
of soil erosion as well as the main 
factors that influence them. Sheet 
and rill wash, gullying, mass move- 
ments, and deflation all result in the 
loss of soil. Human-induced factors 
that exacerbate these processes are 
loss of vegetation, ploughing, over- 
grazing, the development of tracks 
and settlement on uplands, as well 
as cultivation, whereas environmen- 
tal factors include the amount and 
intensity of precipitation, the latter 
being dependent upon the climatic 
regime (Butzer 1974; Redman 1999). 
Hence, tropical monsoonal climates, 
for example, can exhibit particularly 
high rates of erosion. 

Vita-Finzi's influential studies of 
the Mediterranean valleys (1969) 
recognized regional climatic change 
as being a dominant factor in valley 
alluviation, whereas later studies not 
only emphasized the complexity of 
the alluvial record but also demon- 


strated the significance of human 
factors on the alluvial record (van 
Andel and Zangger 1990). Sub- 
sequently there has been a swing 
back towards factoring climate into 
the record, with emphasis on the 
effect of extreme events such as very 
heavy rainfall (Bintliff 1992). The 
latter is well illustrated by Grove's 
study of the Little Ice Age, which 
demonstrates that there were major 
"deluges" at times when Alpine 
glaciers were advancing around 
A.D, 1320, 1600, 1700, and 1810 and 
that the ensuing floods had a cata- 
strophic effect of the landscape, 
not only in terms of alluviation but 
also because slope failure and mass 
wasting occurred to a considerable 
degree (Grove and Rackham 2001). 
For the archaeologist, such swings 
in academic opinion are as confusing 
as the sedimentary record itself, 
which is why it is necessary to place 
such analyses within an overall con- 
ceptual framework that relates to 
overall processes of soil erosion in 
the Mediterranean and Near East. 
Mediterranean-wide studies show 
that erosion and sediment yield 
under shrubland increases to attain 
a peak value in the rainfall range 
280-300 mm per annum and there- 
after decreases with any increase in 
rainfall above that figure (fig. 2.7a). 
This result is parallel with that de- 
rived by Inbar (1992), which suggests 
that under seminatural vegetation 
conditions ground cover will inhibit 
erosion as rainfall increases. In the 
case of Israel, Inbar has shown that 
sediment yield attains a peak value 
at around 300 mm of rainfall per 
annum, and at higher rainfalls it de- 
creases (fig. 2.7b; Inbar 1992: fig. 3; 
cf. Langbein and Schumm 1958).* In 
other words, sediment yield attains 
a maximum within the semidesert 
fringe. This relationship therefore 
demonstrates that under natural 
conditions, as rainfall increases, 
denser vegetation cover inhibits ero- 
sion. This is not the case though 
for cultivated conditions because 
for any one class of land use, those 
years with higher rainfall experi- 
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Fig. 2.7 Relationship between sediment yield, climate, and land use 
in the Mediterranean basin: (a) Sediment yield according to annual 
precipitation measured at four sites in the Mediterranean basin under 
shrubland (based on Kosmas et al. 1997: fig. 5). (b) Sediment yield 

(in tons per sq. km) according to mean annual precipitation in Israel 
(based on data in Inbar 1992). (c) Average sediment loss (in tons per 
sq. km per year) for various land-use types in the Mediterranean basin 
(based on data from Kosmas et al. 1997: table 2). 
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ence higher runoff and sediment 
yield (Kosmas et al. 1997). However, 
because lithology, soil cover, and 
vegetation cover also influence sedi- 
ment yield, the above relationship 
must be considered to be an ideal 
one. Because of the crucial role that 
vegetation plays in the process of soil 
erosion, it is necessary to incorporate 
assessments of land use into the in- 
terpretation of sediment yield data, 
For example, in a Mediterranean- 
wide study, Kosmas and colleagues 
(1997) demonstrated that the great- 
est rates of soil erosion occurred in 
hilly areas under vines, areas under 
wheat show intermediate levels of 
erosion, whereas olives grown under 
seminatural conditions exhibit much 
lower rates of erosion (fig. 2.7c; 
table 2.1). The low erosional rates 
under olives occur because the well- 
developed understorey of plants can 
inhibit erosion. 

Unfortunately, generalized prin- 
ciples cannot be applied uncritically 
to the geoarchaeological record of 
valley fills because alluvial basins 
operate as complex systems. The 
response of individual basins can 
deviate widely from any norm. As a 
result of storage of sediments within 
"sinks" in various parts of the basin, 
sediments accumulate or are released 
with no obvious relationship to such 
driving factors as climate or human 
activities (Dearing 1994; Walling 
1996; Trimble 1981). Such sinks occur 
in the form of, for example, collu- 
vial or alluvial accumulations. As a 
result, there is often very little re- 
lationship between the quantity of 
material eroded from an individual 
field (or runoff plot) and that which 
is transported out of the basin. 

Bearing these factors in mind, 
geoarchaeological studies from the 
Near East do, however, show an 
overall trend. At a general level 
there has been a trend from mainly 
climatic influences on valley fills dur- 
ing the late Pleistocene and earlier 
Holocene towards a dominantly 
human influence during the later 
Holocene (Goldberg and Bar-Yosef 
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Table 2.1 Average Sediment Loss in Terms of Tons per Square 
Kilometer per Annum from Eight Sites Around the Mediterranean 


Land Use Sediment Loss 
Vines 142.8 
Eucalyptus 23.8 
Wheat 17.6 
Shrubland 6.7 
Olive 0.8 


Source: Kosmas et al. 1997: table 2 


1990). For the central plateau of Jor- 
dan, Cordova (1999, 2000) makes a 
similar observation and also notes 
that during the last seven thousand 
years, human intervention has cre- 
ated a "noise" that obscures the 
evidence for climatic fluctuations. 
When proxy data for natural and 
human factors are related to the 
alluviation record for part of the 
northwest Fertile Crescent, it ap- 
pears that during the early and mid 
Holocene, valley-floor conditions 
were fairly stable, and there was evi- 
dence for increased perennial flow 
(Wilkinson 1999b: fig. 8). By the 
third millennium B.c., wadi flow was 
more erratic, and perennial water 
flow had declined, with a tendency 


towards more "flashy" flood regimes. 


Overall, there is increased evidence 
for soil wash in alluvial sequences. 
From the second millennium B.c. 
this situation was exacerbated by 
increased withdrawal of water via 
canals (chapter 7). 

In contrast to the episodic se- 
quences of alluvial valleys, the 
marine record provides a more con- 
tinuous and coherent view of long- 
term sediment yield. This is clearly 
shown for the Black Sea, where the 
sedimentary record demonstrates 
alow input of sediment during the 
Weichselian glacial period, massive 
increases during the deglaciation 
phase between roughly 15,000 and 
ca. 10,000 B.P., a rapid decline as 
vegetation cover became established 
during the early to mid Holocene 
and finally a rapid rise during the 


last two thousand years as humans 
increasingly interfered with the land- 
scape (fig. 2.8, based on Degens et al. 
1991, cited in Walling 1996: 46). Simi- 
lar records from lake sediments show 
that in areas that have experienced 
much less human impact on the 
landscape than the Near East, there 
have been considerable changes in 
sedimentation through time. These 
relate to varying degrees of human 
activity as well as specific factors 
such as the stripping of topsoil or 
erosion of subsoil (Dearing 1994). 

In the chapters that follow, ex- 
amples will be provided that illus- 
trate various parts of this sediment 
supply system. Efforts are made to 
link the record of long-term settle- 
ment to the geoarchaeological, vege- 
tation, and climatic record and to 
infer interactions between different 
sectors of the record. Just as land use 
is an important influence on sedi- 
ment yield, features of the cultural 
record that relate to land use are also 
fundamental. For example, certain 
features such as ploughed fields will 
increase sediment yield, whereas 
other features, field walls, terraces, 
quarries, dams, even buildings will 
trap eroded soils and therefore act 
as temporary sediment sinks. Roads 
and tracks (or hollow ways) and 
threshing floors will all increase 
runoff, although changes in sedi- 
ment yield will vary. Similarly, some 
canals and trackways provide foci 
for gully erosion, and their presence 
in turn can operate to extend the 
"natural" drainage network and in- 
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Fig. 2.8 Sediment yield into the 
Black Sea over the last ca. 18,000 
years (after Degens et al, 1991, in 
Walling 1996). Note that sedi- 
ment yield from the Black Sea 
drainage basin was high during 
the period of deglaciation, when 
ice sheets were melting and con- 
tinental vegetation cover was low. 
Sediment yield was also increas- 
ing when human activity resulted 
in increased loss of woodland, 


crease drainage density. Interaction 
between human and natural systems 
is therefore the norm rather than 
being a special case. This is also the 
case for the basic dichotomy be- 
tween human and environmental 
influences. Although it is true that 

a radical change in Jand use from 
forest to cultivated field will result in 
an increase in erosion and sediment 
yield, such changes will also increase 
the sensitivity of the landscape. As a 
result, the impact of extreme events 
will be felt more strongly. 


Environmental Change in Its 
Broader Context 


The clearest signal of climatic varia- 
tion comes from the Arabian penin- 
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sula and the Sahara, especially at 
lower latitudes where conditions 
were significantly moister during the 
early to mid Holocene, after which 
there was a significant climatic dry- 
ing around six thousand years ago. 
These changes resulted from a north- 
erly shift in the zone of summer 
monsoonal rainfall during the early 
Holocene, which then shifted to 
the south again as a result of varia- 
tions in the receipt of solar radiation 
caused by changes in the geome- 
try of the earth's orbit around the 
sun (the so-called Milankovitch ef- 
fect). Reduced solar radiation in the 
summer produced a southerly shift 
in the monsoonal zone, which in 
turn contributed to the progressing 
desiccation between around 6,000 
and 4,000 years ago. On the other 
hand, the early Holocene moisten- 
ing of Anatolia as demonstrated at 
Eski Acigól seems unlikely to be ex- 
plained simply by the expansion and 
subsequent retreat of the monsoonal 
belt (Roberts et al. 2001: 735). 
Overall, many of the changes in 
Anatolia and western Iran may be 
explained by variations in the east- 
erly movement of the tracks of de- 
pressions and storms (Stevens et al. 
2001), as well as by different local 
catchment responses to climate as 
filtered by local variations in vege- 
tation and hydrology. For Anatolia, 
a key conclusion to be drawn from 
the new multiproxy sequences is that 
Neolithic communities at sites such 
as Gatal Hóyük and Ashikli devel- 
oped when climatic conditions were 
at their most moist, whereas Early 
Bronze Age sites grew and then de- 
clined during a phase of progressive 
desiccation (Roberts et al. 2001; Wil- 
kinson 1999b). However, that there 
is no simple linear relationship be- 
tween atmospheric moisture and 
the development of complex society 
should be apparent from the co- 
incidence of some major changes in 
societal development, for example, 
Neolithic domestication and Bronze 
Age urbanism, within periods of in- 
creased climatic stress, namely, the 
Younger Dryas and mid-Holocene 


drying respectively. However, this 
should not be used to understate the 
importance of the environment, and 
some of the complexities of these 
interrelationships will be elaborated 
in chapters 5-10. 


CHAPTER 2 | 


The idea of recording the landscape 
of the ancient Near East is not new, 
and during the early decades of this 
century, rapid strides were made as 
a result of the development of aerial 
photography. Consequently, by the 
time that Bradford's book Ancient 
Landscapes was published in 1957, 
the field was already some three de- 
cades old. We should not therefore 
pretend that studies of the archaeo- 
logical landscape are entirely new. 
Nevertheless, what distinguishes 

the modern school of Near East- 
ern landscape archaeology is that 
there is now much more systemati- 
cally recorded ground control as a 
result of surveys and excavations. 
In addition, more is known about 
geomorphology and environmental 
change than formerly, and we alsa 
have a broader theoretical base with 
which to assess the results of aerial 
reconnaissance. 

It is necessary to emphasize that 
different archaeological method- 
ologies result in different kinds of 
archaeological data (Barker 1997: 
277). In the Levant the original driv- 
ing force behind many landscape 
studies was, for example, the study 
of the Roman frontier, the record- 
ing of Byzantine religious buildings, 
or simply the ability to undertake 
aerial reconnaissance. Such special- 
ized monothematic approaches have 
been an important part of landscape 
studies in the Near East, but they are 
undertaken at the expense of a wider 
range of topics that are frequently 
neglected. Ideally, regional land- 
scape archaeologies should treat the 
full range of available data (for an 
example of a good broad spectrum 
investigation, see the discussion of 


the Wadi Faynan Project in chap- 
ter 8), but unfortunately this is not 
always possible. 

Landscape prospection falls into 
three basic stages: first is the analysis 
of maps, aerial photographs, satellite 
images, and other data sources prior 
to fieldwork. Second is the recovery 
of data in the field using various 
forms of archaeological or geo- 
archaeological survey; ideally, this 
part can provide ground control for 
the first stage. The third stage entails 
the analysis of samples taken in the 
field by various techniques such as 
geochemical analysis, as well as the 
process of combining data collected 
in the field with that from the initial 
reconnaissance stage. Ideally, be- 
cause Geographic Information Sys- 
tems (Gis; see below) have become a 
fundamental tool for manipulating 
spatial data sets as well as the visual- 
ization of ideational landscapes and 
perception of the terrain, G1s analy- 
sis can proceed from the initial stages 
of a project. In addition, however, it 
is vital for the landscape archaeolo- 
gist to understand the processes of 
landscape formation that may have 
been in operation in the chosen field 
area. Such “taphonomic processes" 
do not necessarily provide the field 
archaeologist with any dramatic new 
discoveries, but they do make it pos- 
sible for the field and remote-sensing 
records to be interpreted in a more 
meaningful way. 


Data Sources and Techniques 


Data Recovered before 
Fieldwork 


Maps provide a fundamental data 
source for landscape analysis and 
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should not be underestimated be- 
cause in many parts of the Near East 
they show numerous features of 
relevance to landscape archaeology. 
These include field terraces, khirbeh 
(low ruin mounds of usually post- 
Hellenistic settlements), ruins (often 
later in date than Khirbeh), water 
reservoirs (birkeh), dams (sedd), and 
wells (bir) (fig. 3.1). In addition, place 
names such as Khirbet al-Fulan, 
Tell Brak, or Bir Halu (sweet water) 
supply information on earlier phases 
of settlement and water supply be- 
fore one even sets foot in the field. 
The availability of specialized project 
maps (such as maps for irrigation 
schemes) can supply detailed topo- 
graphic information that, in turn, 
can help define mounded sites. The 
availability of maps at scales as large 
as 1:5,000 with contours at 0.5 m 
intervals, can be invaluable not only 
for recognizing sites but also for de- 
fining quarry pits, ancient routes, 
and canals (fig. 6.9; Wilkinson and 
Tucker 1995). Geographically cor- 
rected maps or satellite images 
provide a key base for plotting land- 
scape data and can be used for geo- 
rectifying less geographically precise 
aerial photographs or CORONA satel- 
lite images, Therefore by the use 
of image analysis software, aerial 
photos, or CORONA images, can be 
warped onto a preexisting map base. 
Air photography has long been à 
tool for archaeological mapping. In 
the Near East the first steps in land- 
scape archaeology were taken as a 
result of aerial photography missions 
flown during and immediately after 
World War 1 (Kennedy 2002). Prob- 
ably the first aerial photograph was 
taken by Mr. Felix Tounachon over 


Fig. 3.1 1:50,000 scale map of part of the area of Homs in western Syria showing tells (T), mainly (but not exclusively) along rivers and wadis and 
in more low-lying areas, and dispersed khirbet-type sites (kheurbet) mainly occupying the intervening uplands. Note the massive square enclosure of 
Early/Middle Bronze Age Mecherfeh/Qatna along the eastern margin of the map. Each grid square measures 5 km. (From Service géographique de 
l'armée 1931 [Paris]). 
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Paris in 1858 (Verhoeven and Daels 
1994: 519), and further progress in 
the art was made between 1877 and 
1887 (for a summary, see Crawford 
1923 and 1954). However, it was not 
until a German aerial photography 
unit was pioneered by Dr. Theodor 
Wiegand during World War 1 that 
serious advances were made in land- 
scape archaeology. Wiegand's pio- 
neering efforts made noteworthy 
photographs of Byzantine villages, 
forts, and monasteries as well as run- 
off agricultural systems in the Negev 
Desert of Palestine (Crawford 1954; 
Kennedy and Riley 1990: 28). These 
campaigns were published in 1920, 
at around the same time as a flurry 
of other publications appeared from 
Lieut. Col. G. A. Beazeley, Sir Aurel 
Stein, and others (Beazeley 1919; 
Stein 1919). 

The great potential of aerial pho- 
tography was also evident to some 
Near Eastern archaeologists, and 
James Henry Breasted undertook a 
number of photographic missions 
over Egypt, Iran, and the Fertile 
Crescent between 1919 and 1931 
(Breasted 1933: 36, 85, 93). Unlike 
modern landscape studies that con- 
centrate on ground surveys to pro- 
vide a detailed record of cultural and 
physical landscapes, earlier aerial 
reconnaissances were usually more 
sparing in the use of ground control. 
Although ground control was fre- 
quently undertaken, often by simply 
landing the airplane or even by con- 
ducting quick trial excavations, these 
earlier surveys were dominantly 
aerial photographic reconnaissances 
(for overviews, see Gregory and Ken- 
nedy 1985; Schmidt 1940). Certainly, 
the massive potential of aerial pho- 
tography for landscape analysis was 
rapidly appreciated, and the results 
of field campaigns during the 19205, 
19365, 1940s, and 1950s provided a 
substantial body of data and theo- 
retical insights. This has been well 
summarized by Bradford (1957), 
whose book used a wide range of 
Near Eastern and Mediterranean ex- 
amples. More recent works on the 


use of aerial photographs include 

D. R. Wilson (2000) and Kennedy 
and Riley (1990), the latter concern- 
ing applications of aerial photogra- 
phy to the specialized study of the 
history of the Roman frontier, To 
fully appreciate the impact of aerial 
photography, however, it is neces- 
sary to look at the huge increase of 
known sites in areas where aerial 
photographs have been used as a 
means of reconnaissance. This is par- 
ticularly evident in northern Jordan, 
where a dense rash of new sites has 
appeared as a result of the interpre- 
tation of 1953 aerial photographs 
(Kennedy 2001:2). 

In theory, the use of satellite 
remote sensing should have revo- 
lutionized landscape mapping in 
the Near East, especially because it 
provides terrain data on areas for 
which aerial photographic coverage 
is often unavailable for reasons of 
security. Although these new tech- 
nologies supply valuable new data 
on the terrain, they have not entirely 
supplanted aerial photographs that 
provide a historical record of the 
landscape as it was before modern 
developments erased many earlier 
features (Kouchoukos 2001: 82). In 
addition, aerial photographs are 
capable of recognizing individual 
archaeological features such as field 
walls and also are more readily 
viewed stereoscopically. Thus by 
using overlapping stereo pairs taken 
along a single plane run, it is pos- 
sible to view the landscape in three 
dimensions (D. R. Wilson 2000: 210- 
217). This is especially advantageous 
in the Middle East, where individual 
sites as well as landscape features 
such as canals have a topographic 
component that can be exaggerated 
on 3-D aerial photographs. 

Despite their sluggish adoption 
by many archaeologists, orbital ob- 
servation satellites now provide 
valuable data on the landscape of 
the Near East (table 3.1). In these 
systems, satellites rotate around the 
earth in sun-synchronous orbits at 
altitudes of around 750 km. They 
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provide views of swathes of ter- 
rain that can then be analyzed by 
means of a range of imaging soft- 
ware (Lillesand and Kiefer 1999; 
Donoghue 2001). There are two 
forms of earth observation systems: 
first are so-called passive systems 
that monitor electromagnetic radi- 
ation reflected back naturally from 
the earth's surface. This spectrum 
includes not only visible light but 
also longer wavelength radiation 
such as infrared and thermal infrared 
radiation. Second are "active" sys- 
tems that send out their own impulse 
(such as radar) and then receive the 
reflection back as digital data. Today 
passive systems find the greatest use 
in archaeological remote sensing, 
although in recent years increased 
use has been made of radar imagery. 
Frequently used passive systems are 
the American LANDSAT, the French 
spot, and the recently released 
American CORONA images, but more 
recently iKONOS, ASTER, Indian 1Rs, 
and Russian Soyuz and Kv R-1000 
systems have become available (Kou- 
choukos 2001). The advantage of 
multispectral image data is that by 
providing a wide range of the elec- 
tromagnetic radiation spectrum, 
these images enable features that are 
not necessarily visible to the naked 
eye or regular photographic tech- 
niques to be perceived. This is par- 
ticularly valuable for the recognition 
of archaeological sites that include in 
their composition ash and refuse that 
differ from the surrounding soils and 
that can provide a distinctive signa- 
ture on wide spectral range images 
such as the LANDSAT TM (Thematic 
Mapper) series. By combining high 
resolution with a broad spectral 
range, the new generation of imag- 
ing systems should make significant 
contributions to the recognition and 
mapping of archaeological features. 
On the other hand, there is a dis- 
tinct advantage for the archaeologist 
in the earlier corona images be- 
cause these were taken during the 
1960s and 19705, before the appear- 
ance of much modern clutter such 
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Table 3.1 

Imaging System Pixel Size and/or 
and series resolution m 

Air photographs — «im 
CORONA ca.2m,3m 
LANDSAT MSS 1-5 79 and 82m 


LANDSAT TM and — 28.5 m (15 m for 


LANDSAT 7 panchromatic) 
SPOT 10 m and 20 m 
IKONOS 1 m (panchromatic 
and color) and 4 m 
(multispectral) 
ASTER 15m, 30 m, 9o m 


Russian KVR 1000 1-3 m 


Russian TK 350 10 m 


5 m (black and 
white), 23.5 m 
(multispectral) 


Indian IR$ 


Some Basic Imaging Systems Useful for Landscape Archaeology 


Bands Frame Size 

Normally visible Stereo pairs; frequently 
light only* 23 X 23 cm prints 
Visible light Long strips (negative 
(photographic) or positive) 


4 bands visible 4- 185 X 170 km 


near infrared 


4 bands visible + 
near/mid infrared 


185 X 170 km 


Panchromatic and 
near infrared 


Multispectral and Variable 
panchromatic 

14 bands 60 km 
multispectral 

Visible light (black 40 x 40 km 
and white) 

Visible light (black — 200 x 300 km 
and white) 


Visible (5 m) and 
multispectral 


(23.5 m) (23.5 m pixel) 


60 km x 60-80 km 


70 X 7o km (5 m 
pixel); 140 X 140 km 
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Comments 


3-D capability. Shows most 
sites and landscape features: 
fields, ancient tracks, canals, 
etc. 


Main period of data collec- 
tion 1959 (KI-1) to 1972 
(Kn-4B). Good for recogni- 
tion of sites, canals, ancient 
roads, and field systems. 
Some 3-p capability. Best 
missions with KH-4B camera. 


Introduced 1972. Useful for 
general land-use and geo- 
morphological mapping. 


Sites as small as 1 ha or less 
and some off-site features 
such as canals are detectable. 


Canals and some landscape 
features visible as well as 
many sites. Stereo-mapping 
capability. 


Introduced 1999. Capable of 
showing details of archaeo- 
logical sites down to the scale 
of individual buildings. 


Introduced 1999. Shows a 
wide range of archaeological 
sites. 


Introduced 1984. 


Introduced 1987. Includes 
stereo-mapping capability. 


Introduced 1988. 


" Because cameras can use infrared as well as conventional films, air photography has a capability extending beyond the range of visible light. 


as houses, industrial areas, military 
bases, reservoirs, and irrigation sys- 
tems (Kennedy 1998; Philip et al. 
20022). These images, which were 
taken for the Central Intelligence 
Agency of areas deemed as poten- 
tially a threat to U.S. security, cover 
a wide area of the globe (McDon- 
ald 1995). They were earmarked for 
general release by President William 


Clinton in 1995 and are available 
for viewing over the World Wide 
Web (http://edewww.cr.usgs.gov/). 
Being photographs, these lack the 
wide spectral range of the more re- 
cent satellite images, but they do 
provide remarkably high-quality 
views of the Near Eastern land- 
scape. Not only are archaeological 
sites [requently readily visible, but 


specific landscape features such as 
canals, some field systems, and an- 
cient routes can also be recognized 
(fig. 3.2). 

Emerging techniques include 
radar images that generate a pulse, 
which is then received by a radar 
antenna to construct an image. 

By detecting variations in surface 
roughness or by penetrating, for 
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Fig. 3.2 


example, dry sand, radar can pro- 
vide an image of subsurface terrain. 
This technique has given remarkable 
views of early drainage channels such 
as the recent images of relict drain- 
age systems in Saudi Arabia (fig. 2.3; 
Dabbagh et al. 1998). The wide spec- 
tral range of LANDSAT and especially 
specialized sensors such as ASTER 
and MObis are particularly valu- 
able for assessing modern land use 
and vegetation, which, in turn, can 
be used as a baseline for estimating 
past land-use systems (Kouchoukos 
2001: 83). 

Although remote sensing is 
proving to be a valuable technique 
for the recovery of landscape data, 
the Middle East continues to be 
rather poorly served by archaeologi- 
cal remote sensing studies. There 
are few publications that can be 
compared with satellite and aerial 
photographic studies undertaken on, 


for example, Mayan land-use sys- 
tems (Adams et al. 1981; Pope and 
Dahlin 1989), pre-Hispanic fields in 
Peru (Moore 1988), and New World 
roads ( Trombold 1991). Nevertheless, 
the work of Robert Adams (1981) 
and Verhoeven and Daels (1994) on 
Mesopotamian settlement patterns; 
Brunner (1997) and Gentelle (1998) 
on South Arabian irrigation; Tate 
(1992) and Gentelle (1985) on Syrian 
field systems; van Liere and Lauffray 
(1954) on north Syrian landscapes 
(Ur 2002, 2003); Kennedy (1998) 
and Kennedy and Riley (1990) on 
the Roman frontier all demonstrate 
the potential of remote sensing for 
recording ancient landscapes. 


Data Recovery by Field Work 
Archaeological Site Survey 


Archaeological survey, which aims to 
locate and analyze the distribution 


Representative views of part of the landscape to the west of Tell Hamoukar (Syria) showing 
differing image quality according to imaging system and time of year. Left: spoT image (taken between 1992 
and 1995). Center: CORONA photograph (December 1969). Right: corona photograph (May 1972). Note 

that the strong dark lines running from top right to bottom left are linear hollows (see chapters 4 and 6); the 
diffuse gray feature trending from the top to the bottom left corner appears to be the course of a relict wadi 
infilled with plough wash. (By Jason Ur; courtesy of U.S. Geological Survey) 


of ancient settlements, usually ac- 
cording to period, supplies the basic 
data framework for the landscape 
archaeology of a region. Archaeo- 
logical survey does not, however, 
always supply information on the 
landscape features themselves, unless 
the survey is of the "siteless" variety 
that investigates both the sites as 
well as the land in between. Tradi- 
tional Near Eastern archaeological 
surveys frequently record only the 
mounded sites, whereas smaller 
unmounded occupations or more 
dispersed sites of low relief are often 
underrepresented (chapter 4). This 
is unfortunate because not only can 
low sites extend over large areas, but 
also smaller settlements (say those 
less than 1 ha in area) frequently 
form the bulk of settlement for cer- 
tain periods; therefore, to omit such 
sites can severely bias the survey. 

In recent years the archaeologi- 
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Fig. 3.3 Area of Hamoukar (rus 1) in Syria showing off-site collection areas (field scatters) in relation to 
archaeological sites and superimposed on a CORONA image. Note the well-developed linear hollow leading 
southwest from the major Early Bronze Age site of Hamoukar. Contour lines (at 5 m interval) are derived 

from a 1:50,000 topographic map (photograph courtesy of the U.S. Geological Survey; data compiled by 


Jason Ur). 


cal landscape has been perceived 

as forming an almost continuous 
record, with off-site activity being 
represented by cultural features such 
as quarries, roads, tracks, artifact 
scatters, irrigation systems, fields, 
wine or olive presses, and threshing 
floors (chapter 4). 

A basic tenet of off-site survey is 
that the notion of a site is a subjec- 
tive construct and would better be 
replaced by a more rigorous defini- 
tion that allows for the sparseness 
or poor spatial definition of human 
activities (Dunnell and Dancy 1983; 
Cherry 1983). Nevertheless, in many 
parts of the Near East, archaeological 


sites of sedentary settlement are well 
defined, and often are mounded, so 
that a real distinction can be made 
between “site” and “off-site” areas. 
On the other hand, the presence of 
sometimes dense artifact scatters off 
site can blur the picture. Such scat- 
ters can be explained as resulting 
from a range of agricultural process, 
as well as locally intermittent settle- 
ment or other activity (see below, 
chapters 4 and 6). To obtain ro- 
bust off-site data, surveys should 

be designed to supply a continuous 
record of the landscape in the form 
of transects across the terrain, or 
there should be a sample between 


sites by means of sample squares 
(Banning 2002). Before 1990 the 
positioning of transects was impeded 
by the limited availability of good 
maps or the relative inaccuracy of 
hand-held mapping systems (such as 
the prismatic or Brunton compass). 
Now with the widespread availability 
of hand-held Gps (global position- 
ing systems) units, it is possible to 
walk to specific sample locations 
positioned on, for example, a grid 

of 100 or 200 m to fix points within 
+5 m or even less. At each location 
a sample square or circle is laid out 
and all surface artifacts are collected 
(fig. 3.3; Ur 2002). 
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Despite the application of off- 
site techniques to landscape survey 
since the 1970s, Near Eastern sur- 
veys still lag behind thase in the 
Mediterranean in terms of tech- 
nique and quality of data recovery. 
The methodological differences are 
well expressed in recent volumes in 
the series Archaeology of the Medi- 
terranean Landscapes (Barker and 
Mattingly 2000), which provide nu- 
merous insights into how methods 
of intensive survey and integrated 
survey practice can be applied to the 
archaeological landscape to provide 
enhanced levels of data recovery. 
With the advent of new GPs tech- 
nology and geographically corrected 
satellite images, it is now possible 
to recognize and target features on 
images and employ the "go to" capa- 
bility of the GPs to find precisely and 
visit key features. 

Existing databases for survey in 
the Near East remain scanty, but 
some government databases provide 
information on archaeological site 
locations and distributions. These 
include the Atlas of Archaeologi- 
cal Sites in Iraq (Iraq Department 
of Antiquities 1976), archaeological 
maps of Jordan, the ravo (Tübinger 
Atlas des Vorderen Orients) maps 
of Tübingen, and the ray (Türkiye 
Arkeolojik Yerlsmeleri) series from 
Turkey. In addition, some of the 
most intensively surveyed parts of 
the Near East are found in the south- 
ern Levant, where the archaeological 
survey of Israel has built upon earlier 
surveys of Palestine undertaken by 
the British Mandate.' 

Recent critiques of settlement 
survey often regard past surveys as 
being inadequate at representing 
the dynamics of settlement change 
because they provide only à stac- 
cato development of settlement 
history, subdivided into arbitrary 
stages (Brück and Goodman 1999). 
However, this factor is inherent in 
the very problem of representing 
potentially unstable systems such as 
settlement patterns (Roberts 1996: 
120-128), and attempts are being 
made to take such considerations 


into account (e.g., Bintliff 2000). 
The incorporation of a dynamic ele- 
ment into settlement survey using 
the techniques of Dewar (1991) goes 
some way towards demonstrating 
that settlement history does not 
simply progress in somewhat ar- 
bitrary chronological stages. The 
recognition of persistent features in 
the landscape that often hark back 
to earlier time periods, or relict fea- 
tures or sites that continue to have 
meaning to the local people, can 


also provide insights into long-term _ 


perspectives on settlement change 
that are not dealt with by earlier 
surveys. 

Preoccupations with capitalist- 
type economic models are also 
rightly subject to criticism, although 
this is less a problem for Near East- 
ern archaeological surveys because 
there, the basis for comparing the 
archaeological record has been a per- 
sisting and often vigorous traditional 
way of life. Ethnographic or ethno- 
archaeological studies of the social 
and economic systems of traditional 
village or nomadic communities 
over the past two hundred years has 
supplied a wealth of data for unrav- 
eling past landscapes (Kramer 1979; 
Sweet 1974). Although it would be 
naive to regard the modern commu- 
nities as linear descendents of the 
ancient communities, they can pro- 
vide a basis for comparison with the 
archaeological record that is very dif- 
ferent from our own fully capitalist 
economies. Substantial insights into 
landscape history can therefore be 
obtained from ethnoarchaeological 
studies or simply by discussions with 
local people, who frequently have 
an intimate knowledge of the way 
installations such as threshing floors, 
terrace walls, or dams actually oper- 
ated. The uncritical extrapolation of 
the ways of life of present-day tra- 
ditional societies into the past can, 
however, be misleading. This is espe- 
cially the case if the population has 
arrived fairly recently and is not well 
acquainted with the landscape, as is 
the case for those parts of the Fertile 
Crescent that have experienced the 
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recent resettlement of population 
groups. 


Geochemical Prospection 


Geochemical prospection provides 
à spatial record of human activity 
in the form of a fixed anthropo- 
genic signal superimposed over that 
of the soil chemical environment 
(Heron 2001: 565). Soil samples are 
analyzed to provide a spatial pat- 
terning of chemical properties that 
yield a signature of both the origi- 
nal soil record as well as a signal of 
later human activities. Key indicators 
include phosphates, lead (Pb), zinc 
(Zn), copper (Cu), manganese (Mn), 
and nickel (Ni) (Heron 2001; Taylor 
2000; Rimmington 2000). Phosphate 
analysis has been employed in ar- 
chaeology for some forty years to 
record various geochemical forms 
of phosphate that result from activi- 
ties such as pasturing or bedding of 
animals, ancient manuring, mod- 
ern fertilizer practice, burial of the 
dead, as well as settlement middens. 
Most surveys attempt to detect the 
inorganic phosphate (P,O:) com- 
ponent of the soil, which gradually 
accumulates by means of trans- 
formation from an initial input of 
organic phosphates. In addition, 
more sophisticated methods such as 
phosphate fractionation have been 
used, for example, to demonstrate 
the accumulation of phosphates in 
irrigated soils in southern Arabia 
(Eidt 1977; Brinkmann 1996). Trace 
metals also accumulate in the soil 
over the millennia to produce com- 
plex patterning around occupation 
sites (Bintliff et al. 1992). Like phos- 
phates, trace metals can be related 
to patterns of past activity such as 
the intensity of land use, disposal of 
rubbish, and other processes. 
Geochemical indicators can then 
be related to patterns of off-site 
artifacts ta produce a composite 
interpretation of ancient activities 
in the region (Wilkinson 19902; 
Bintliff et al. 1992). The combina- 
tion of such signatures in concert 
with the assay of biomarkers (e.g., 
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lipids) provides a specific impres- 
sion of activities such as manuring or 
even the presence of certain animal 
species (Bull et al. 1999, 2001). Un- 
fortunately, unlike artifact scatters, 
most geochemical patterns can rarely 
be dated, with the result that they 
provide a signature of long-term 
activity rather being specific to any 
particular period of occupation. 


Geoarchaeology 


Geoarchaeological studies form an 
essential part of landscape archae- 
ology and enable landscape surveys 
to be placed within a dynamic physi- 
cal context. Field surveys should 
therefore endeavor to record as many 
cuts and sections as possible to ob- 
tain sequences through Pleistocene 
and Holocene sedimentary accumu- 
lations. The application of earth sci- 
ence techniques also allows the land- 
scape record to be assessed in terms 
of natural transformation processes 
(Schiffer's n-transforms: 1987: 235- 
262). By undertaking geoarchaeo- 
logical studies simultaneously with 
archaeological surveys, it is therefore 
possible to determine what propor- 
tion of sites and landscapes have 
been lost through erosion, whether 
features may have been buried by 
sedimentation, or whether sites lie 
on relatively stable terrain (Kou- 
choukos 1998: 100-103). In addition, 
geoarchaeological studies such as 
soil micromorphology, particle-size 
analysis, and soil-profile descrip- 
tion provide essential information 
on the development and dynam- 
ics of landscape features such as 
buried land surfaces, infilled quarry 
pits, and terraced fields (Groenman- 
van Waateringe and Robinson 1988; 
Miller and Gleason 1994). 
Geoarchaeological techniques 
form a key element in the interpre- 
tation of many landscape features. 
For example, if a surface mound 
contains abundant gravel, it is neces- 
sary to determine the source of that 
gravel, which may indicate whether 
the mound comprised material cast 
up from the excavation of a well that 


penetrated to a specific geological 
substratum (fig. 4.1). Similarly, geo- 
archaeological techniques can be 
used to assess the size, sorting, and 
depositional environment of sedi- 
ments transported along the beds of 
irrigation canals. Where sediments 
have accumulated behind terrace 
walls, analysis of soil properties and 
their inclusions aid in the recogni- 
tion of episodes of soil stabilization 
in the form of palaeosols (Waters 
1992; Courty et al. 1989; see also 
chapter 4 and following chapters). 


Geophysical Techniques 


Geophysical techniques have been 
applied to the investigation of an- 
cient landscapes in many parts of 
the New and Old Worlds, but rela- 
tively little use has been made of 
them in the Near East (Sarris and 
Jones 2000; Bevan 1994). On the 
other hand, during the last ten years, 
geophysical prospection has been 
applied to settlement sites in Tur- 
key with impressive results (Sum- 
mers and Summers 1998; Matney 
and Algaze 1995; Becker and Jansen 
1994). Proven techniques include re- 
sistivity survey, which measures the 
electrical resistance of the soil; mag- 
netometry survey, which measures 
variations in the earth's magnetic 
field or the magnetic susceptibility of 
the subsurfaces; electromagnetic sur- 
vey; ground-penetrating radar; and 
seismic survey. Insightful recent ap- 
plications of geophysical prospection 
include resistivity survey for defining 
site boundaries at Tell al-Amarna, 
the recognition of tombs or tunnels 
using resistivity survey (Sarris and 
Jones 2000: 18-19), and the location 
of mudbrick structures at Neolithic 
Catal Hóyük using magnetometry 
(Shell 1996). 

Most of the foregoing have been 
undertaken as part of settlement- 
based studies, but both ground- 
penetrating radar and seismic tech- 
niques show considerable potential 
for the recognition of canals and 
buried channels (Sarris and Jones 
2000: 36-40; Karastathis and Papa- 
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marinopoulos 1997). The underuti- 
lization of geophysical techniques for 
landscape analysis will surely change 
in the near future, however, because 
ground-penetrating radar and soil- 
resistivity survey are of considerable 
value for providing supplemen- 

tary records of features that appear 
on satellite images. In the future it 
should therefore be possible to test 
whether, for example, a dark mark 
crossing the landscape represents a 
canal or a shallow feature worn into 
the terrain by prolonged use (such 
as an ancient trackway). Although 
such questions are only just starting 
to be resolved by geophysical survey; 
the combination of excavation with 
geophysical survey should provide a 
basic signature for a verified feature, 
so that in subsequent investigations 
geophysical surveys will be capable 
of demonstrating the likely origin of 
such features. 


Other Environmental Data 


Ideally, landscape investigations 
should take place in tandem with 
excavations, and indeed they should 
be conceived as part of one over- 
arching investigation. For example, 
Naomi Miller's investigations of car- 
bonized plant remains show that 
during the fourth and third mil- 
lennia B.c., the landscape along the 
Turkish Euphrates was becoming 
increasingly degraded. The land- 
scape analysis supports this point, 
since it demonstrates that as more 
trees were removed from the re- 
gion, it was necessary to burn more 
dung as fuel. The consequent lack 
of dung meant that fields could not 
be fertilized with animal dung and 
that recourse had to be made to the 
spreading of household ash on the 
fields. Geoarchaeological surveys 
also showed that there was parallel 
evidence for landscape degradation 
after around 2000 B.C. (Wilkinson 
19902: 26-29). In some cases, rather 
than conducting surveys in a given 
area to answer specific cultural or 
historical questions, it can be advan- 
tageous to conduct surveys in areas 
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where good pollen sequences exist to 
examine how settlement and vegeta- 
tion change through time in relation 
to each other. 


Data Integration Using Gis 


Geographic Information Systems 
(Gts) have become a buzzword in ar- 
chaeology, and although not a pana- 
cea, they do provide a convenient 
and powerful way of integrating dif- 
ferent data sets from large-scale re- 
gional investigations. Gis enable dif- 
ferent types of mapped information 
to be stored as a series of “layers” 
that can then be analyzed and ma- 
nipulated together so as to display 
them in new ways or to provide new 
data combinations. It is therefore 
possible to superimpose distribu- 
tions of archaeological sites on soil 
maps to determine favored locations 
for settlement development, calcu- 
late the areas of archaeological sites, 
estimate the amount of cultivated 
land around sites of a given period, 
as well as to ask questions about, 

for example, distance to the nearest 
water sources or nearest neighbors. 
When employed in conjunction with 
data on the physical environment, 
Gis provide an excellent way of ma- 
nipulating the large spatial data sets 
gathered during survey. For this 
reason alone they will prove to be 
indispensable in landscape analysis 
in the future, 

Inevitably, because early applica- 
tions involved the use of data derived 
from soils, topographic maps, and 
land use, there has been a tendency 
for Gis applications to become de- 
terministic so that site locations, for 
example, can be predicted on the 
basis of the physical potential of the 
landscape alone, rather than com- 
bining these with a range of social 
factors. However, recent innovations 
that treat landscapes as being per- 
ceived from the perspective of the 
viewer provide a novel component to 
Gis that has considerable potential 
(see papers in Gillings et al. 1999). 
By way of illustration, Gaffney and 
colleagues (1995) argued that the 


Gts modeling of the topographic 
area visible from any site provides 

a measure of the cognitive envi- 
ronment. Michael Given (2001) has 
successfully applied viewshed analy- 
sis in Cyprus to show the landscape 
that was perceived during the daily 
round of work by the inhabitants 

of individual settlements. Related 
techniques such as those that place 
Australian rock-art sites within their 
cognitive environment could readily 
be used for equivalent problems 

in Arabia or for the recognition of 
intervisibility of burial monuments 
or tombs on ridge tops. 


Landscape Taphonomy 


Even during the earlier stages of 
landscape archaeology there was an 
awareness that the cultural landscape 
had suffered progressive attrition of 
features through time, with some 
elements being added whereas others 
were lost. During his assessment of 
centuriated landscapes of the Medi- 
terranean region, John Bradford 
described the progressive attrition 

of field boundaries (Bradford 1957: 
208). More recently, Schiffer (1987) 
has formalized landscape transfor- 
mation processes into those resulting 
from cultural and those resulting 
from environmental processes 

(c- and n-transforms respectively). 
Christopher Taylor's recognition of 
landscapes of destruction and sur- 
vival in Britain (‘Taylor 1972) was 

a landmark statement because this 
conceptual framework enabled ar- 
chaeologists to take account of the 
likelihood of feature survival when 
assessing the landscape record. For 
example, above the limit of culti- 
vation in the uplands there was an 
increased likelihood of landscape 
features or entire landscapes surviv- 
ing, whereas in the lowlands where 
processes of settlement and culti- 
vation had endured over millennia, 
there was a much greater chance of 
earlier landscapes being lost. This 
simple conceptual framework re- 
ceived less attention than it deserved, 
but in a revised and more detailed 
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form, Tom Williamson has applied it 
for the British Isles. Despite the fact 
that Taylor's neat conceptual frame- 
work oversimplifies what is in reality 
"a particularly complex kaleidoscope 
of patterned creation and structure 
destruction" (Williamson 1998: 

6 and fig. 3), it is clear that landscape 
transformations have played a fun- 
damental role in the preservation or 
loss of landscape data. 

Strictly speaking, the term ta- 
phonomy applies to the processes 
that act upon biological materials 
after death and before they become 
fossils, but 1 have adapted the term 
to landscape studies because similar 
principles apply. This is illustrated 
by the progressive removal of, for 
example, stones from a wall to build 
a new onc or the wholesale removal 
of some features when they become 
redundant. Similarly, geomorpho- 
logical processes cither can erode 
parts of the landscape away or can 
entomb landscape features beneath 
an obscuring blanket of sediment. 

Suitably amended, the Taylor 
model can be effectively applied to 
the ancient Near Eastern landscape, 
Landscapes with the greatest proba- 
bility of feature survival occur in 
deserts and high mountains, whereas 
progressive loss of features is at its 
maximum in areas of long-term 
cultivation and rather less so in 
marginal zones of settlement. The 
coastal zone experiences a patterned 
loss and survival depending upon 
coastal sedimentation and currents. 
Major taphonomic zones in the Near 
East can be suggested as follows, al- 
though it requires emphasis that the 
patterning of landscapes of destruc- 
tion and survival can be extremely 
complicated, 


Zone 1: Zone of Preservation 
in Deserts 


Because most deserts lack the poten- 
tial for cultivation, they are not 
normally occupied by long-term 
sedentary settlement. Nevertheless, 
if settlement did take place, there is 
little likelihood that their remains 
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would be erased by subsequent 
settlement. Consequently, archaeo- 
logical remains can be remarkably 
well preserved in deserts. Indeed 
some of the first steps in landscape 
archaeology were conducted in the 
hyperarid regions of the Gobi and 
Takla Makan deserts, where relict 
canals, off-site sherd scatters, and 
fossilized orchards, dating from 
the first millennium A.D., were all 
recorded in fine detail (Stein 1921). 
Probably the best examples of 
zones of preservation occur where 
economic, environmental, or po- 
litical factors have encouraged the 
extension of settlement into other- 
wise marginal areas. For example, 
a remarkable pattern of prehistoric 
fields near Tepe Yahya in southeast 
Iran remained for some seven thou- 
sand years because of the lack of 
subsequent settlement, but they were 
then lost from view by the exten- 
sion of cultivation during the late 
twentieth century A.D. (Prickett 1986; 
Lamberg-Karlovsky personal com- 
munication; chapter 5). Similarly, 
the deserts of Jordan, Saudi Arabia, 
and southern Israel, with rainfall 
of less than 200 mm per annum, 
provide numerous examples of land- 
scapes of preservation. Despite the 
high quality of preservation of sur- 
face features, establishing a date for 
them is frequently difficult because 
of the lack of associated dating evi- 
dence. Hence, in Jordan various field 
systems near Nabatean, Roman, or 
Byzantine settlements remain diff- 
cult to date with confidence (Ken- 
nedy and Freeman i995: 39; Barker 
et al. 1997). 


Zone 2: Zone of Preservation in 
Mountainous Areas 


At the other extreme, mountains 
provide conditions that are unsuit- 
able for sustained human activity, 
with the result that permanent settle- 
ment rarely occurs above a certain 
limit. When it does occur, for ex- 
ample, if the area suddenly becomes 
important for mining or as a source 
for stones such as obsidian, or high- 


land pastures are adopted for upland 
camps (equivalent to the Turkish 
yayla), then archaeological remains 
may be preserved with remark- 

able clarity. Such preservation can 
occur as long as the characteris- 

tic geomorphological processes of 
mountain areas (mass wasting, talus 
development, and so on) have not 
destroyed them. By way of example, 
forming an island within an other- 
wise well-watered part of northwest 
Syria near Aleppo, the limestone 
uplands of the "Massif Calcaire" 
present an almost complete relict 
landscape of Late Roman/Byzantine 
date. Settlements, oil presses, track- 
ways, and fields are all preserved 
with remarkable clarity because there 
has been little subsequent settlement 
since the ninth century A.D. to re- 
move their remains (chapter 7). The 
record from this small area there- 
fore forms a remarkable island of 
archaeological preservation that 
stands in stark contrast to the nearby 
lowlands, where the remains of the 
same period usually take the form 
of rather anonymous tells or low 
mounds. Off-site features in such 
landscapes of destruction are usually 
lacking unless they are particularly 
robust. 


Zone 3: Intermediate Zone 
(Marginal Rain-Fed Steppe, 
with Fluctuation Settlement 
Levels) 


The Jazira region of northern Syria 
and Iraq is dominated by tells that 
attained their maximum size often 
during the middle part of the third 
millennium B.c. For landscape ar- 
chaeologists, this marginal zone of 
rain-fed cultivation in Upper Meso- 
potamia holds special significance 
because it houses an unusual com- 
bination of important sites together 
with related landscape features that 
provide valuable insights into Bronze 
Age economic activities (Wilkinson 
1994; Kouchoukos 1998). 

With a mean annual rainfall 
ranging from ca. 200 to 500 mm, 
Zone 3 can register well-preserved, 
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off-site features such as linear hol- 
lows (of ancient tracks), off-site 
sherd scatters, and relict canals 
(chapter 6). Other landscape fea- 
tures such as ancient relict fields 
are usually absent, except where 
"windows" of the landscape of pres- 
ervation may be visible on localized 
uplands (fig. 3.4). In the Jazira the 
retreat of settlement from around 
the fifteenth century a.p. until the 
nineteenth and twentieth centuries 
resulted in a large area of tells and 
their associated landscapes remain- 
ing beyond the limits of the settled 
areas. As a result, archaeological 
landscape features appear to have 
survived particularly well (fig. 6.6). 
Overall, optimum landscape preser- 
vation may occur in the intermediate 
zone. This is because in wetter areas, 
sustained human settlement has 
increased the loss of early features 
or sites by attrition or by burial 
below later sites. In drier areas to the 
south, however, even though land- 
scape transformation processes are 
less marked, long-term settlement 
has not been sufficiently heavy in 
its imprint to cause features to be 
embedded into the landscape. 

Through the millennia this area 
has experienced several cycles of 
settlement rise and decline. The 
cause of this pattern of rise and de- 
cline continues to be debated, but it 
appears to result from a combina- 
tion of climatic, social, economic, 
and political changes (see papers in 
Dalfes, Kukla, and Weiss, 1997). In 
such areas the retreat in the margin 
of settlement has allowed the early 
phases of settlement and landscape 
to be visible. Feature survival in the 
intermediate zone has also been 
encouraged by the nature of the sub- 
sequent settlement pattern (roughly 
post Late Bronze Age), which was 
dispersed and consequently left a 
lighter print on the landscape than 
the nucleated pattern of the Bronze 
Age. As a result, occasional hiatuses 
or declines in settlement have re- 
sulted in diminished attrition of 
landscape features, 
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Fig.3.4 Small “taphonomic window" on edge of basalt plateau near 
Tell Beydar, Syria. Preserved features include lynchetlike terraced fields 
on scarp slope of basalt in center, and circular stone settings of 
nomadic huts (mid-late first millennium A.D.) left of center; the 
ploughed land forming the landscape of attrition is along the 
right-hand margin of the photograph. 


Zone 4: Zone of Attrition 


Whereas Zone 3 exhibits a partial 
landscape record in which occa- 
sional earlier features remain, in the 
“zone of attrition” there is decreased 
chance of feature survival because 
long-term settlement has been vir- 
tually continuous over some nine 
thousand years. This vast zone in- 
cludes the Levantine coastal plain 
and much of Israel, Lebanon, west- 
ern Syria, as well as parts of Turkey, 
Jordan, and Yemen. Although it is 
impossible to do justice to such a 
complex zone, the following example 
illustrates that processes of land- 
scape transformation in Zone 4 have 
operated to deplete significantly the 
Roman landscape over the past two 
thousand years. 

In Syria several examples of Ro- 
man centuriation have been recog- 
nized as relict patterns within the 
modern field systems (chapter 7). 
The presence of a few remaining 
relict field boundaries on an appar- 
ent grid within a pattern of recent 
field systems implies that existing 
field systems hold traces of earlier 


systems in them, just as in other 
parts of the Mediterranean (Wirth 
1971: 375, 412; Bradford 1957, Alcock 
1993: 139-140 for Roman; Gaffney, 
Bintliff, and Slapsak 1991 for Hel- 
lenistic). If such systems can be 
dated archaeologically, they can then 
supply a datum for estimating the 
ages of yet earlier field systems and 
landscape features, as has been pos- 
sible in, for example, East Anglia 
(Williamson 1987). 


Zone 5: The Coastal Zone 


The small tidal range of the coastal 
waters surrounding the Near East 
restricts the potential for the dis- 
covery of sites in intertidal locations. 
Nevertheless, following from pio- 
neering studies assembled by Mas- 
ters and Flemming (1983), shallow 
underwater survey has now yielded 
impressive amounts of prehistoric 
occupation (chapter 2). Sites on the 
coast of Israel (Galili et al. 1993) and 
Greece (Flemming 1983) indicate 
that the level of preservation is often 
considerable, and this zone itself 
has its own processes of taphonomy 
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that encourage or discourage pres- 
ervation. Coastal geomorphological 
processes are obviously of greater 
importance than cultural transfor- 
mations. According to Flemming 
(1998: 134), discovery of a submerged 
marine site is most likely to occur 
when a site that has been buried in 
sediment is slowly re-eroded as a 
result of a change in sediment supply 
or related circumstances. When in- 
vestigated using geoarchaeology, 
geophysical prospection, and under- 
water archaeology, such landscapes 
can provide results that comple- 
ment the record from adjacent dry 
lands. As in coastal sites in northwest 
Europe, feature preservation is often 
extremely good. In the future, this 
zone should provide valuable control 
for the heavily degraded record from 
adjacent drylands. 


Conclusions 


The foregoing pages argue that there 
is no such thing as a complete land- 
scape record. Not only do tapho- 
nomic processes operate so that 
there is a progressive loss of land- 
scape features through time, but also 
the quality of feature recovery will 
change through time. Hence, despite 
the availability of modern satellite 
sensors of unsurpassed precision 
(especially because of their wide 
spectral range), aerial photography 
taken earlier in the twentieth century 
can still provide results of remark- 
able quality, in part because they 
were taken under better taphonomic 
circumstances with less landscape 
disturbance. In reality, there is no 
single formula for the maximum 
recovery of early landscape data. 
Rather, it is necessary to harness a 
combination of remote-sensing tech- 
niques, detailed field survey, and 
local information, together with a 
certain amount of luck. Once the 
landscape record has been recovered, 
it can then be interpreted in terms 
of feature elements and systems of 
features, as will be attempted in the 
following chapters. 


The elements of the landscape dis- 
cussed in this chapter are those 
features that form the fundamental 
components of the overall landscape. 
These elements (ancient settlements, 
roads, fields, canals, and so on) when 
assembled together do not make the 
complete landscape, but they do en- 
able us to start to recognize a struc- 
ture for the landscape for certain 
periods. Emphasis here is on those 
features that can be recognized in the 
field or by remote sensing. This may 
seem obvious, but many phases of 
landscape use (perhaps even most) 
will have been lost from view as a 
result of the taphonomic processes 
described in chapter 3 or because 
they failed to leave a tangible imprint 
in the first place. By recording and 
assembling the basic features of the 
landscape, we can start to recognize 
features or groups of features that 
can then act as a yardstick against 
which earlier or later phases can be 
assessed. 

This chapter provides a skeletal 
classification of landscape features 
that provides the foundation for 
chapters 5-9, which then give a 
more contextual view of regional 
landscape development. Of course, 
many individual features do not 
have a single function. For example, 
in addition to their role as a water 
supply for irrigation systems, canals 
also are used for transport. Simi- 
larly, fields have a primary use for 
cultivation, while at certain times 
of the year, they also function as 
pastoral resources. Even when fea- 
tures such as threshing floors have 
a single obvious function, namely, 
to thresh or process cereal, they can 
also have a social function serving, 
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for example, as meeting places within 
or outside villages. A similar line of 
argument follows for village wells or 
water holes that serve as social meet- 
ing places, especially for the women 
of the community. 

Types of features that constitute 
the landscape can be subdivided into 
four basic classes: first, those that 
correspond to features that were cre- 
ated to satisfy the physical needs of 
the inhabitants; second, those that 
were created to satisfy their spiri- 
tual needs; a third class consists of 
features that were used, but not cre- 
ated, to satisfy spiritual needs; these 
“natural places” (see Bradley 2000) 
are not described in this chapter but 
will be alluded to where necessary 
in later chapters. Fourth, we must 
not neglect pleasure. Whereas Meso- 
america can offer ball courts as evi- 
dent of game-playing activities, there 
is little remaining in the Near Eastern 
landscape of game playing or plea- 
sure seeking in general. The obvious 
candidates: Hellenistic/Roman the- 
aters mainly form part of the urban 
landscape and are beyond the scope 
of this book, but for the early Islamic 
period, we have magnificent re- 
mains of racecourses such as those at 
Samarra (Iraq). These elaborate but 
subtle features, which were amongst 
the earliest landscape features re- 
corded from the air (Beazeley 1919), 
have more recently been the subject 
of more detailed scrutiny (North- 
edge et al. 1990). Formal gardens of 
the Assyrians and Persians also come 
into this category. 

Those features that were used 
to satisfy the physical needs of the 
inhabitants form the basis of the 
archaeological landscape to be dis- 


cussed here (fig. 4.1), and these are 
most readily interpreted from a 
functionalist perspective. When they 
can be seen to form a functionally 
related group, they might then be 
described as forming a system. For 
example, features of ancient min- 
ing complexes can frequently nest 
together in interrelated groups as 
follows: the mine shaft supplies 

the ore, furnaces contributed the 
smelted material, fields supplied 
food for the miners, and canals or 
conduits supplied water to irrigated 
fields, as well as the drinking needs 
of the mining community and per- 
haps even some industrial functions. 
Despite the obvious functions of 
mining features, one should not lose 
sight of their ideational aspects, and 
mining sites can frequently exhibit 

a ceremonial or ritual function as 
well (Knapp 1999). Similarly, water- 
supply features can usually be classed 
together as a system of interrelated 
elements that capture and distribute 
water to fields (Doolittle 1990: 13). 
Again, such systems are interpreted 
from a functionalist perspective, but 
often they also include religious fea- 
tures such as the ablution areas of 
mosques, and these can then be seen 
to form part of an economic-social- 
ritual system. 

Religious or sanctified features 
cannot be dealt with from a func- 
tional perspective, but their location 
with respect to the functional agri- 
cultural landscape can be significant. 
It is therefore important to deter- 
mine how these two landscape do- 
mains relate to one another. Because 
churches, mosques, and temples pos- 
sess distinctive architectural features 
that enable them to be distinguished 
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from other buildings, they have often 
been comprehensively studied in 
the past (e.g., Butler 1929). Rarely 
though have they been placed in 
their landscape context (chapter 7). 
The primary aim of this chapter is 
to describe what particularly features 
look like, to determine how they 
functioned, and to suggest means of 
dating them. The systems themselves 
as well as many details concerning 
their landscape context will be left 
for the later chapters devoted to 
“signature landscapes.” 


Settlements (Places of the 
Living) 

Although the tell is often regarded as 
the archetypal Near Eastern settle- 
ment, the landscape includes a much 
wider range of site types. To recover 
these requires carefully structured 
and (usually) intensive surveys. 
‘Table 4.1 summarizes the basic types 
of settlement sites, classified from 
the most to the least conspicuous 
features, 

Settlement sites should not be 
viewed simply in isolation because 
frequently they provide hints as to 
the date of associated features. In 
suitable cases, landscape features 
may be physically related to sites, 
either being built into them so that 
their constituent stones are inter- 
leaved or radiating out from them, 
as is the case for certain types of 
roadways. 


Water-Supply Systems 


Water supply is crucial to settlement, 
and in drier regions the modes of 
water supply become more conspicu- 
ous because of the need to supply 
not only drinking water but also 
irrigation water for crops. Because 
irrigation provides the lion’s share 

of water demand for any given com- 
munity, irrigation canals can be large 
and conspicuous. 

There are two basic classes of 
natural water-supply systems in 
desert areas: endogenous, namely, 
those that originate from within the 


area of the desert itself, and exoge- 
nous, those that have their source 
outside the desert, such as, for ex- 
ample, the Nile river (Goudie and 
Wilkinson 1977: 55). Endogenous 
systems can, in turn, be subdivided 
into groundwater and overland 
sources of supply. Many irrigation 
systems can be subdivided into four 
basic zones (fig. 4.2). 


— A water-gathering area, in the 
form of a river, a dam and its 
upland catchment, or an allu- 
vial fan (in the case of a qanat). 
Rivers and dams are simple 
water-gathering areas, but in the 
case of a qanat, the alluvial fan 
itself will have its own catch- 
ment in the form of a tributary 
valley or wadi. Because the 
hydrological properties of such 
compound water-gathering 
areas depend on the properties 
of both fan and the contributory 
valley, the flow characteristics 
of the qanat can themselves be 
complex. 

— A water-transmission or water- 
transport zone. This usually 
takes the form of a canal, which 
either can be plaster-lined or 
simply made of mud. 

— The irrigation zone, namely, 
fields or gardens. 

— An outflow zone, namely, the 
area that receives surplus water 
from the irrigation system. In 
southern Mesopotamia this 
might be a lake or marsh or the 
river itself further downstream. 


Water-supply systems tend to be 
constructed in accordance with 

the topography and hydrology of 
the region, but there are also re- 
gional cultural traditions in water 
supply. For instance, Neil Roberts 
recognized a zone of runoff agricul- 
ture extending from the southern 
Levant, through the Hejaz moun- 
tains of Saudi Arabia, and to Yemen 
in the south. Further east in Iran 
and Oman, a zone of qanat irriga- 
tion is based around groundwater 
captured mainly from alluvial fan 
systems (Roberts 1977). This pat- 
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terning, in part, recognizes that 
historical factors such as the diffu- 
sion of technological knowledge of 
qanat construction also influenced 
the configuration of these zones. Al- 
though qanat and runoff systems 
are both endogenous systems, even 
within the endogenous zone there 
is often a rather complex pattern- 
ing of irrigation systems depending 
upon local geomorphological and 
hydrological conditions. Hence in 
Saudi Arabia, where runoff might 
be considered to be the primary 
means of water supply, qanats, wells, 
springs, and runoff can all be used, 
depending upon local circumstances, 
whereas within the qanat zone of 
Iran, alternative technologies such as 
dams, runoff, and riverine irrigation 
systems can occur. Water-supply sys- 
tems therefore are sensitively engi- 
neered to suit local hydrogeological 
conditions. Because of this, the same 
class of water-supply systems should 
not be expected to occur over ex- 
tensive areas unless hydrogeological 
and cultural conditions have been 
particularly uniform for extended 
periods of time. 

Ancient Near Eastern water sys- 
tems can be grouped into the follow- 
ing hydrological classes: 


Groundwater Supply Systems 


Wells and Water Holes. Wells can 
be deep, cylindrical in form, and 
usually are lined with stones, baked 
bricks, or an organic framework. 
Water holes, on the other hand, are 
irregular holes dug down to a rather 
shallow water table and lack visible 
reinforcement. Because ancient wells 
will usually have been abandoned 
for long periods and have therefore 
been infilled with sediment, they 
can sometimes be recognized only 
from the gravel that has been dug out 
from them and cast up from deeper 
geological strata. Once transmogri- 
fied by long-term geomorphological 
process, such well-mounds may 

be almost indistinguishable from 
small settlement mounds. Never- 
theless, if a well mouth is exposed 
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by excavation or there is abundant 
gravel on the surface of the mound, 
it is possible to diagnose the fea- 
ture as a well (Costa and Wilkinson 
1987). Wells are normally associated 
with the collection of groundwater, 
but in certain desert areas, shallow 
wells collect and intercept runoff 
from rainwater (chapter 8). In the 
Near East, water holes have been 
traced back to the ceramic Neo- 
lithic (Hassuna/Samarran periods) 
(Wilkinson and Tucker 1995) and 
wells to the Halaf (Miller 1980) and 
in Cyprus, even to the Pre-Pottery 
Neolithic (Peltenburg 2000). Later 
developments included wells that 
could be accessed via underground 
staircases (for example, at Megiddo) 
or post-Roman wells that include 
an inclined plane dug beneath the 
ground and down which an oxen 
walks to draw water. 


Qanats. Qanats, or in southern 
Arabia falaj (pl. aflaj), derive their 
flow from groundwater. This is ef- 
fected by the excavation of vertical 
shafts down to a water table or sub- 
merged spring in an alluvial fan 
system (chapter 8). The intercepted 
water is then led away downslope 
via underground channels and then 
an open conduit, until it arrives 

at the area to be irrigated. Qanats 
are thought to have originated in 
northwest Iran, whence the tech- 
nique may have been spread by 
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Sargon II of Assyria (721-705 B.c.), 
who claims to have learned the tech- 
nique during his campaign against 
Urartu. From this region qanats are 
thought to have been spread by the 
Achaemenids as far as Oman and 
Egypt (Lambton 1989; J. C. Wil- 
kinson 1977; Lightfoot 2000; but 
see chapter 8) as well as Spain and 
ultimately Mexico (Woodbury and 
Neely 1972: 148). 

Wells and water holes, espe- 
cially those for irrigation, tend to 
be restricted to areas of accessible 
groundwater. When used for irriga- 
tion, wells are often less than 20 m 
deep, but in desert areas, much 
deeper wells have been dug for the 
supply of drinking water for humans 
and animals. Wells allow settlements 
to disperse, because their presence 
means that communities are not tied 
to a single source of water such as a 
spring or a perennial river. Qanats 
on the other hand, by leading water 
to a focal point in the landscape, can 
result in nucleated settlements with 
rather constrained areas of gardens 
(chapter 8). 


Perennial Flow Systems 


The basic perennial flow systems 

are canals or open water channels 
that lead water from a year-round 
source of water such as a spring, 
from permanent pools in a wadi bed, 
or from a large perennially flowing 
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river. Springs usually supply a reli- 
able but relatively minor flow, and 
as a result, water can be dispersed by 
means of small conduits. Perennial 
flow can be used direct for supply- 
ing drinking water for humans or 
domestic animals, or alternatively 
excess water can be led downslope 
via a canal to be used for irriga- 
tion. Because perennial rivers can 
have high rates of flow and high flow 
variation, canals from these sources 
can be as large as or larger than the 
water requirement of the commu- 
nities that are being supplied. Such 
canals can be in excess of 100 km in 
length (chapter 5). 

A fundamental principle of water 
distribution is that there is an opti- 
mum "design gradient" for the con- 
struction of canals so that their beds 
should be neither too steep (which 
would result in erosion)! nor too 
gentle (which would encourage the 
accumulation of excess sediment). If 
the terrain is too steep for a canal to 
be constructed directly down gradi- 
ent, the channel can be constructed 
to flow oblique to the slope or almost 
parallel to the contours. Canals can 
therefore be constructed to "rise" 
with respect to the river systems, 
which tend to have gradients that 
are steeper than the design gradient 
of canals. By the use of these basic 
principles, the ancient engineers 
were capable not only of building 
more sustainable irrigation systems 


Sketches of some characteristic landscape features. (a) Water hole: (1) fill, (2) water table (chemically 


reduced soil). (b) Well: (1) fill in shaft, (2) water table within gravel (chemically reduced), (3) bed of gravel, 
(4) initial gravel upcast, (5) clean-out silts, (6) wind-blown sand, (7) buried soil, (8) cone of collapse. 

(c) Open channel: (1) waterproof plaster, (2) masonry with large cobbles, (3) buried soil. (d) Canal with spoil 
banks: (1) primary sand and gravel fill of channel, (2) secondary and tertiary fills, (3) primary spoil from 
initial excavation, (4) secondary siltation (clean-out), (5) buried soil. (e) Canal with spoil banks deflated: 

(1) fill, (2) clean-out spoil banks (deflated). (f) Linear hollow: (1) loam (plough wash) infill, (2) fine gravel 
washed by concentrated overland flow. (g) track with stone boundary “fences”, (1) line of large stones, 

(2) field soil, (3) bedrock. (h) Wheel ruts: (1) soil (partly eroded), (2) limestone bedrock. (i) Terraced field: 
(1) terrace wall, (2) wedge of stones for subsoil drainage, (3) accretionary deposits, (4) weak palaeosol within 
sedimentary build-up, (5) pre-terrace palaeosol. (j) Field clearance mound: (1) stones cleared from fields, 

(2) original level of ground surface, (3) buried soil with contained rocks, (4) plough-scarred rock, (5) depth 
of soil lost by erosion. (k) Mud-brick extraction pit: (1) soil, (2) infill deposits, (3) cut face (note asymmetrical 
profile). (1) Stone quarry: (1) original ground surface, (2) quarry face after removal of stones (subsequently 
weathered back to curvilinear face), (3) stone-working debris, (4) buried soil, (5) abandoned cut stones. 
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CHAPTER 4 


Table 4.1 Means of Distinguishing Settlement Sites in the Near East 


(a) Tells (mounded sites) 


(b) Low mounds 


(c) Nonmounded sites 


(d) Soil color 


(e) Cut features 


(|) Caves 


(g) Nomad settlements 


Tells comprise multiple layers of building levels and accumulated wastes built up through 
time, in part because the locus of occupation has remained stationary. Tell settlements 
frequently are defined by an outer wall that both contained and constrained the accumu- 
lated materials, thereby restricting their spread (Rosen 1986; Butzer 1982). The tell is by 
no means the sole locus of occupation in the Near East. Early surveyors such as Von der 
Osten (Anatolia) and Glueck (Jordan) were well aware of and recorded low or flat sites as 
well, But it was not until the 1970s and 1980s that many outer or lower towns were fully 
recognized. These secondary occupations often appear as low humps or simply artifact 
scatters around tells, and they can extend the total occupied area of a site several fold. 


Low mounded sites may have been occupied for a brief range of time, but some comprise 
many minor occupations. Low mounds include the small straggling khirbets that are 
common in the Levant and Fertile Crescent. Smaller sites of this class can be defined by 
microtopographic surveys with contour intervals as little as 20 cm. 


When building materials are primarily of stone, mounding can be minimal. In such cases, 
stone foundations or lower courses of walls remain, so the original building layout can be 
recognized and drawn. Sites of this type are common in deserts and mountains where 
stone predominates over mudbrick. Where buildings were of perishable materials such as 
wood or reed, only artifacts will remain on the surface. Care must be taken to define the 
perimeters of such sites because of the "continuous landscape" (see text). Because of the 
tendency for artifacts to stretch as a seemingly continuous carpet across the terrain, it can 
sometimes be easier to recognize settlement sites from their scatter of stone foundations 
than from their artifacts. This is especially true if settlement occurred, for example, on 
deep loam terrain, in which case any stones evident on the surface probably derive from 
wall foundations. This is because the geology dictates that there would be a minimal 
presence of stones on the surface. Stone scatters of this type are frequently associated with 
large ceramic fragments, grinding stones, or door-pivot stones, all of which provide 
support for domestic occupation. 


Where natural soils have a distinctive hue, such as the "terra rossa soils" of the Eastern 
Mediterranean, settlements can be distinguished by their contrasting color. This is 
exemplified on the red-brown soils of the Euphrates terraces of southern Turkey and 
northern Syria, where settlement sites exhibit grayish hues derived from included ashy 
midden material. This contrast is discernible by recording Munsell colors of soils sampled 
Írom transects made across sites (Wilkinson 1990a) as well as on satellite images, where 
the settlement material exhibits a different spectral signature from surrounding soils. 


Features dug into the subsoil are also diagnostic of occupation. If sections have been 
exposed by modern earth-moving activities, storage pits or extraction pits for mudbrick 
are recognizable (see below). 


Natural caves were occasionally used as living areas, especially during the Palaeolithic, but 
they also retain a use into later periods, often serving a ritual function. Deliberately cut 
caves are more likely to have been used as burial chambers. 


Despite their seemingly light imprint on the land, nomadic settlements can be distin- 
guished by means of artifact scatters as well as the presence of tent rings and other 
structural foundations (Rosen 1992; Cribb 1991). The scatter of artifacts is less dense than 
on sedentary sites. If a site has been visited over a long period of time, the range of dates 
inferred from both pottery and radiocarbon may span a long period of time. Avner, for 
example, while investigating agro-pastoral sites in the Uvda valley of the Negev, demon- 


strated that one site was occupied from 8200 to 3500 B.C. (Avner 1998: 178-179). 
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Fig. 4.2 Main elements of irrigation systems: (a) in alluvial lowland 
such as southern Mesopotamia, (b) on edge of highland area, as in 


western or southern Arabia. 


but also of directing water laterally 
across the terrain away from the 
water sources. 

‘To maintain a reasonable design 
gradient, canals need to be engi- 
neered to negotiate obstacles such 
as tributary valleys or inconvenient 
hills. Side valleys are negotiated by 
directing the channel along the con- 


tour around the valley, acrass it by 
means of an aqueduct, or beneath 

it be means of an inverted siphon. 
Siphons, which are usually sealed 
pipes dug beneath the river or wadi 
floor, can be recognized by the pres- 
ence of masonry penstocks both 
upstream and downstream of an 
obstacle such as a wadi. Although 
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the most sophisticated examples of 
such technology are post-Roman in 
date, a well-attested aqueduct was 
constructed by Sennacherib in the 
seventh century B.C. to convey water 
down to the vicinity of Nineveh 
(Jacobsen and Lloyd 1935). 

Springs and minor perennial flows 
can be tapped by clay- or masonry- 
lined open channels, and because 
such water sources usually conduct 
relatively little sediment, these often 
have little in the way of spoil mounds 
alongside them. Small masonry open 
channels, which can be followed for 
long distances across country, pro- 
vide an important element of the 
landscape behind Roman/Parthian 
and later settlements in the Near 
East. In the Roman world aque- 
ducts enable water to be transported 
from its source to where it is needed, 
whether this was for irrigation or 
for urban use. Aqueducts therefore 
serve a function similar to the open 
channel falaj of Oman (fig. 4.3a) 
and related systems found elsewhere 
in the Near East (Hodge 2000). At 
their most impressive, major aque- 
duct bridges were constructed to 
enable water to be transported across 
valleys of various scale,’ and simi- 
lar techniques have been used by 
modern falaj builders to circumvent 
tributary valleys. Related to aque- 
ducts are closed pipelines of stone 
or ceramic, which allowed water 
to cross depressions on the way to 
supply settlements with water (Peleg 
1991). 

Large open channels usually tap 
perennial rivers of variable size and 
are usually considerably more than 
100 cm wide and 50 cm deep. Their 
channels are usually of mud except 
at key points, and their high sedi- 
ment load requires frequent cleaning, 
which results in large clean-out 
mounds alongside (fig. 4.3b). These 
types of canals are particular com- 
mon in the irrigated lowlands of 
southern Iraq (chapter 5). 

Water channels can be notoriously 
difficult to date, but there are a num- 
ber of ways of securing dates under 
favorable circumstances. 


Fig. 4.3 The size range of different types of canal. Top: Small perennial flow channel of the Falaj 
al-Mutaridh near Sohar (Oman). Note that the large rounded cobbles used for construction are just peeping 
through the waterproof plaster (saruj) of the channel; scale 30 cm long (photo by the author). Bottom: 
Upcast mounds (ca. 50 m in width) alongside the Sasanian/Early Islamic Nahr al Qa‘im, Samarra (Iraq). 
Note that the canal is to the right of the photograph. 
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— Canals frequently transport pot- 
tery as part of their bedload, 
and by careful stratigraphic ex- 
cavation, any diagnostic pottery 
recovered can be used to pro- 
vide a date, providing care is 
taken to use only the most re- 
cent sherds recovered trom any 
given layer. 

— Freshwater mollusks frequently 
live in canals, and radiocarbon 
assay of their shells can provide 
estimated dates for the later 
phases of the channel. A se- 
quence of dates on charcoal or 
shell from both the channel and 
the banks may therefore pro- 
vide an outline chronological 
framework for the canal. 

— Calcium carbonate coatings 
(flow stone or tufa) commonly 
occur on the insides of masonry 
and mortar channels (Gardiner 
and McQuitty 1987: fig. 4) and 
also indicate points where open 
channels have leaked. Such flow 
stones can provide radiocarbon 
or other radiometric dates. 

— Frequently, dams or water tanks 
are made of mortar that in- 
cludes ash; consequently, the 
contained charcoals can then 
be used for radiocarbon dating 
(Bruins 1986). 

— The excavation of installations 
such as lime kilns, mills, or cis- 
terns along the channel can 
provide indirect dates for the 
construction of the canal. For 
example, lime kilns can supply 
charcoal for radiocarbon assay, 
whereas watermills or cisterns 
may yield artifacts that can be 
dated. 

— Techniques of optical lumi- 
nescence dating now make it 
possible for the dates of depo- 
sition of the sedimentary fills 
of channels to be estimated 
(Aitken 1997). 


Episodic Flow Systems 


Runoff from hill slopes or wadi 
floods sustains episodic flow systems. 
The former systems simply direct 


slope runoff onto fields (see chap- 
ter 8), whereas the latter gather water 
from the wadi channel during floods 
to lead it downstream via canals to 
fields. Because such systems usually 
exhibit very wide fluctuations of flow 
discharge, artificial channels must 

be sufficiently large to accommodate 
the maximum flow, or steps must be 
taken to allow for the evacuation of 
excess water. Therefore, even though 
they may supply a relatively modest 
area of fields, canals receiving water 
from wadis or other episodic flow 
channels can give the impression that 
they belong to much larger systems. 
Unlike perennial flow systems such 
as springs, which are clean and clear, 
episodic flow systems often conduct 
very muddy water, with the result 
that canals, sluices, and fields accu- 
mulate large quantities of silt and 
gradually rise in level above the sur- 
rounding terrain (chapter 8). This is 
also the case for perennial river sys- 
tems like the Tigris and Euphrates, 
but in such cases, irrigation water 
was usually tapped from the low 
winter flow regime, before the spring 
flood brought in large quantities of 
silt and clay. 

Episodic flow systems also include 
temporary storage features such as 
reservoirs and water tanks (birkehs) 
that are characteristic of desert land- 
scapes (chapter 8; Lancaster and Lan- 
caster 1999: 144). Of smaller scale, 
and tailored to the needs of single 
households, are rock-cut, bottle- 
shaped cisterns that derive their 
water as runoff from adjacent hill 
slopes (Evenari et al. 1982: 148-178; 
Oleson 1991: 56; Lancaster and Lan- 
caster 1999: 139). Although reservoirs 
are usually too large to be roofed, 
smaller cisterns can be roofed or 
tunneled into the bedrock, thereby 
minimizing evaporation. 

For episodic flow systems it is 
often more important to get rid of 
excess water than to maximize the 
amount of flow gathered. Thus an- 
cient engineers frequently located 
water tanks or dams away from the 
wadi, rather than in its main path, 
where deflecting walls could be dam- 
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aged, Masonry dams were typically 
located in the narrowest defiles of a 
rock-cut valley, but in other cases, 
dams were built of impermanent or 
perishable materials so that a peak 
flood, rather than damaging key 
installations such as sluices, would 
break through the system and con- 
tinue downstream. This appears to 
have been the case with the main 
part of the Marib dam in Yemen, 
which being constructed of earth, 
required frequent rebuilding (chap- 
ter 8). 

Water-supply installations can 
be recognized by a number of key 
diagnostic features (table 4.2). Their 
preservation within the landscape 
depends upon whether they are 
located in a dynamic high-energy 
zone or were constructed in more 
stable areas. Thus any barrier built 
across a river or wadi to deflect How 
into a canal will usually be eroded 
away, as will much of the transport 
section of canals or conduits. On the 
other hand, if canals cut through 
large areas of stable land surface, 
they will be preserved for centuries 
or millennia. Those parts of the 
system designed to conduct high- 
energy or turbulent flow — sluices, 
some dams, key parts of canals — 
will usually be manufactured of ro- 
bust masonry or baked brick and are 
more likely to survive than struc- 
tures of impermanent materials. 
Stones with rectilinear grooves to 
house sluice gates can sometimes 
be recognized, even if the original 
canal has been removed by erosion 
or obscured sedimentation or agri- 
cultural activities. In the case of 
an irrigation system in the Syrian 
Balikh Valley, large sluice stones of 
limestone noted at regular intervals 
across the landscape were all that 
remained of a post-Roman canal 
system (Wilkinson 1998). 

Landscape transformations al- 
most invariably impede our ability 
to recognize all parts of an irrigation 
system, and it is common to find that 
a considerable portion of any canal 
system has been eroded away by the 
vigorous flow of wadis or obscured 
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Table 4.2 Selected Diagnostic Features of the Main Types of Water Supply in the Near East. 


Water Source Water-Supply Feature 
Ground Wells and water holes 
water-supply 
systems 

Qanats 
Perennial- Small open channels 
flow 
systems 


Large open channels 


Episodic-flow Dams 


systems 


Canals 


Water-gathering areas 


by sedimentation. Alternatively, irri- 
gated fields may be unrecognizable 
because their boundaries consisted 
of perishable materials, because they 
have been obscured by sedimen- 
tation, or because they have been 
incorporated into more recent land- 
scapes. The recognition of upcast 
and clean-out features is, however, 
the most immediate way of recog- 
nizing many types of ancient water- 
supply systems. Canals are typically 
flanked by upcast banks (figs. 4.1d 
and 4.3b), unless as in lower Meso- 
potamia, these have been removed 
by deflation or obscured because 
ground level has risen as a result of 
sedimentation, Alternatively canals 
can be recognized by the presence 
of scatters of freshwater mollusks, 
which result from the cleaning out of 
silts or weeds. 

The lifespan of wells or canals can 


Some Diagnostic Features (fig. 4.1) 


The well void, sometimes evident as depression; ring of upcast sediments, 
frequently consisting of gravels excavated from deeper geological strata; 
elongated depression of animal walkway; upstanding masonry of well-head 
lifting device and small water-catching tank and distribution channels. 


Alignment of circular access shafts (fig. 8.2) and surrounding upcast; further 


downstream open channel within ditch. 


Frequently of masonry alignments (fig. 4.3a); sometimes remaining as low 
embankments, alignments of stones, or faint depressions across country, 

< 100 cm wide and 50 cm deep. Patches of shells (cleaned out of channel) or 
lime-burning kilns (from masonry construction) are occasionally found 


alongside. 


Usually > 100 cm wide and > 50 cm deep. Can take the form of shallow linear 
depressions or soil or moisture marks (fig. 5.7) and/or can be identified by 
large clean-out mounds alongside (fig. 4.3b). 


Can be of masonry (as in Urartian systems of Anatolia; or highland Arabia: 
fig. 9.8b) or of soil (as in the Marib Dam in Yemen). Earthen dams often have 
conspicuous remains of upstanding masonry sluices (fig. 8.7). Small valley- 
floor check dams and wadi-floor terraces are equipped with spillways 


(fig. 8.12). 


Earthen channels, reinforced by masonry or stone structures where water flow 
has high energy. Frequently cleaned out, resulting in large amounts of upcast 


spoil. 


Water-gathering enhanced by low walls oblique to contours (saghiyas in 
Yemen: fig. 8.12), sometimes by removal of stones from water catchment as in 


Negev systems (Evenari et al. 1982). 


be estimated from the number of 
cleaning episodes evident in the sec- 
ondary silt deposits piled up around 
or adjacent to them. Frequently, such 
upcast can produce a patchwork of 
different mounds. In principal the 
excavation of such mound complexes 
may provide a more secure chrono- 
logical sequence for the well, canal, 
or water tank than excavation of the 
feature itself. This is because the fill 
of a well or canal may relate only to 
the final phase of the features' use, 
whereas upcast mounds relate to 

the entire history of the feature in 
question. Ideally, of course, both the 
well shaft and its upcast should be 
excavated. 

There is frequently considerable 
evidence for the cleaning out of 
canals and water systems not only 
because muddy flows accumulate 
much sediment but in theory be- 


cause, to extend the irrigation ca- 
pacity of a canal system, they can 
be expanded only by rebuilding the 
entire existing network (Doolittle 
1990: 151). In other words, to increase 
flow for an expanded area of fields, 
it is necessary to increase the size of 
the channel, which then results in a 
change of the hydraulic parameters, 
which in turn can result in either 
increased erosion or sedimentation. 
These principles have important im- 
plications for the construction of 
Mesopotamian irrigation systems 
(see chapter 5). 


Fields 


Ideally, fields can be recognized 

in the landscape by means of the 
boundaries that enclose them, al- 
though as will become apparent 
below, not all fields are bounded on 
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all sides. Bounding a field is usually a 
deliberate act that entails the laying 
out of cultivated land often using 
techniques of geometry to deter- 
mine the form of the field parcel. The 
origins of this practice are clearly an- 
cient. Herodotus ascribed the origins 
of geometry to the ancient Egyptians 
who had to lay out the land along the 
Nile Valley where annual flooding 
obliterated field boundaries (cited in 
Gleason 1994: 5). The formal process 
of bounding fields extends to earlier 
periods though, and from Jemdet 
Nasr in Mesopotamia, cadastral texts 
belonging to the late fourth millen- 
nium p.c, (Uruk 111 period) record 
actual field measurements of a range 
of rectangular, square, as well as thin, 
striplike fields (Liverani 1996: 10- 
12), Unfortunately, because such field 
plots were bounded with temporary 
materials, they are unlikely to be 
recognized by archaeological tech- 
niques, unless the fields correspond 
with the meshwork of irrigation (or 
drainage) canals or have been buried 
and thereby preserved. Elsewhere, 
field systems may have been of vary- 
ing degrees of permanence so that 
part of the record may have survived. 
For example, in Anatolia, the Hittite 
landscape of the mid second millen- 
nium B.C. often comprised a mix- 
ture of rain-fed and irrigated fields, 
some of which were “open,” whereas 
others were enclosed by walls and 
fences, In such circumstances, the 
latter imprint would have a greater 
chance of survival, thereby giving a 
biased view of the landscape of the 
time. 

The discovery of relict fields in 
the landscape is usually a function 
of the robustness of the materials 
that were used to construct the walls 
as well as the taphonomic circum- 
stances of preservation. Because 
most fields either consist of imper- 
manent boundaries or are found in 
areas where there has been much 
subsequent activity, the discovery of 
pre-Roman fields systems is relatively 
rare. Nevertheless, skeletal remains 
of relict systems can survive, and as 
in the Wadi Faynan (Jordan), parts 


of earlier field systems can be en- 
capsulated within later ones (Barker 
et al. 1999). Arguably some of the 
earliest fields in the Near East may 
remain because they take the form 
of terraced fields bounded on one 
side by high multiphased terraced 
walls. Such fields, with their deep 
sedimentary accumulations upslope, 
often appear to have been in use for 
extended periods of time (chapter 9). 
In lowland areas, field boundaries are 
usually of perishable materials and 
are marked by little more than occa- 
sional boundary stones, whereas in 
rock terrain where stones are abun- 
dant, fields are walled and therefore 
have a much higher likelihood of 
survival (chapter 9). 


Classes of fields found in the Near 
East include 


— Fields bounded with permanent 
walls on all sides. 

— Formal fields of gardens with 
monumental terrace or bound- 
ary walls. Usually these are more 
geometric than the more in- 
formally shaped fields of the 
long-term agricultural land- 
scape. 

— Partly bounded fields with ter- 
race wall on one side. 

— Lightly bounded fields in which 
the field boundary was of soil 
or some other impermanent 
material that was easily re- 
moved. These are more likely to 
be found on extensive areas of 
lowlands. 

— Fields aggraded by irrigation 
silts and defined by rectilinear 
erosion patterns. 

— Sunken fields dug down to the 
level of a qanat, canal, or water 
table. 


Other features that can be related 
either to fields or to agricultural 
usage include sherd scatters, field 
clearance mounds, and cultivated 
soil horizons. 

The following examples indicate 
the range of morphological features 
of fields that remain in the Near 
Eastern landscape: 


Fields Bounded with Permanent 
Wall. These are common in the 
marginal rock deserts of Jordan 
and southern Syria, although the 
illustrated example is from Oman 
(fig. 4.4) (e.g., Villeneuve 1985; also 
fig. 7.8). Such fields often include 
stone clearance mounds and are fre- 
quently Roman/Byzantine in date. 
Optimum conditions for preserva- 
tion of bounded fields are found 

in climatically marginal areas, but 
relict fields are becoming increas- 
ingly scarce as a result of disturbance 
arising from recent extensions of 
cultivated land. 

Similar systems, but formalized 
into a large rectangular grid, re- 
main in areas of former centuriation. 
For many years centuriation was 
considered to be absent from the 
Near East, but possible examples 
have been recognized by van Liere 
(1958/59), Dodinet et al. (1990), and 
Wirth (1971) in long-cultivated areas 
of western Syria. As a result of sus- 
tained use, the original field divisions 
have been eroded by later cultiva- 
tion so that only occasional linear 
elements remain as witnesses to the 
preexisting grid (Wirth 1971: 375, 
412). 

Estates or other more formal 
agricultural units can also be fossil- 
ized, in which case the monumental 
boundary or terrace walls appear as 
a distinct physical presence imposed 
on a preexisting more organic or 
informal system of fields. 


Partly Bounded Fields. These 
usually remain because one element, 
usually a terrace wall, comprises a 
main defining element. The other 
field boundaries, being minimally 
defined, would be less likely to sur- 
vive, although they may be recog- 
nizable where the loam wedge of 
accumulated soils upslope of the ter- 
race wall dwindle to nothing. Such 
fields are usually bounded by ter- 
raced walls up to 5-6 m in height 
and are associated with varying de- 
grees of soil accumulation upslope, 
depending upon the amount of post- 
abandonment erosion or deliberate 
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Fig. 4.4 Elements of Early Islamic fields at Arja (Oman). (a) Overall field area with boundary wall, 
passageway for goats between fields (between h and g), inlet for perennial irrigation water via cistern, to west, 
and supplementary runoff (arrows). (b) and (c) Section and detail across field wall at X showing depth of 
accumulated soils. (d) Pottery density per 100 sq. m on the field surface (i.e., field scatters). Note that lower 
pot counts occur in the area of alluvial fan sedimentation (h, i, j, k) (Costa and Wilkinson 1987: figs. 46, 47). 


Elements of Landscape 


infill. Terrace walls frequently have 

a foundation of small stones as well 
as a wedge of accumulated sedi- 
ments behind, and sometimes the 
remains of a relict buried soil are 
sealed beneath the wedge of sedi- 
ment (fig. 4.11). Terraced fields are 
common in upland areas of the Near 
East, especially in western Syria and 
the Levant (Ron 1966). In Yemen, 
valley floor terraced fields can be 
traced back to the fourth millennium 
B.C. (chapters 7 and 9). 

Terraced fields are constructed to 
take advantage of the topography, 
runoff from slopes, and slope gradi- 
ent. Their morphology also depends 
on local architectural tradition, and 
owing to the wide range of combi- 
nations of these factors, the range 
of morphological classes of terraced 
fields is potentially large. No classifi- 
cation has therefore been attempted 
here, but the following classes of ter- 
raced fields have been recognized 
elsewhere: 

Mediterranean terraces (Grove 
and Rackham 2001: 107-110) include 
(1) step terraces (with straight wall), 
(2) step terraces along contours, 

(3) braided terraces, (4) "pocket 
terraces,” (5) terraced fields (i.e., 
bounded on 3-4 sides), (6) check- 
dam terraces in wadis/gullies, 

(7) check-dam terraces on gentle 
terrain, (8) false terraces (cut out of 
slopes by bulldozers), (9) lynchets, 
and (10) terraces of Ligurian type 
(with uppermost part of wall being a 
grassy bank). 

Andean mountain terraces (Dene- 
van 1987; Treacy and Denevan 
1994; see also Donkin 1979) con- 
sist of (1) bench terraces, (2) con- 
tour terraces, (3) linear terraces, 

(4) broadfield terraces, (5) valley 
bottom walled terraces, (6) upland 
walled terraces, (7) wet-field ter- 
races, (8) sloping dry-field terraces, 
(9) barrage terraces, and (10) weir 
terraces. 


Fields with Impermanent Bound- 
aries. In those parts of the Near 
East typified by loam or clay plains, 
fields are usually bounded by per- 


ishable or impermanent materials, 
and they rarely remain unless they 
are fortuitously buried by later sedi- 
ments. On the other hand, in deserts 
and other landscapes of survival 
where preservation conditions are 
ideal, field traces can be recognized, 
For example, in the proximity of a 
Chalcolithic site in the Negev, low 
earthen embankments may have 
been in use in the fourth millennium 
B.C, as part of floodwater agriculture 
(Avner 1998: 170). Because of their 
scarcity in the archaeological record, 
however, the best record of this class 
of ancient fields comes from cunei- 
form texts (Liverani 1996; Zaccagnini 
1979; Zettler 1989). 


Aggraded Silt Fields. A conspicu- 
ous type of relict field pattern occurs 
where flood runoff agriculture has 
resulted in the aggradation of great 
depths of silt within fields. Such 
fields are further defined by the pres- 
ence of a meshwork of rectilinear 
gullies that trace out roughly the pat- 
tern of within-field irrigation gullies. 
As with terraced fields, long-term 
aggradation of sediments has favored 
the preservation of ancient agricul- 
tural soils as well as related features, 
and aggraded fields form probably 
the best examples of spatially and 
temporally resolved fields in the Near 
East (chapter 8), 


Field Clearance Features, When 
fields are constructed in stony ter- 
rain, it is necessary first to remove 
the stones and pile them into stone 
clearance mounds. These often occur 
as alignments within fields. Because 
part of the original ground surface 
can be preserved beneath, the sur- 
vival of clearance mounds enables 
the amount of soil erosion to be 
estimated and pre-clearance soils 
recognized (figs. 4.5 and 4.1j). In 
addition to preserving the under- 
lying ground surface, in Yemen, field 
stones can be piled up over preexist- 
ing buildings, thereby encapsulating 
them within a multiperiod cairn. Al- 
though field-clearance mounds can 
be difficult to date, different degrees 
of lichen growth or desert varnish on 


stones provide a rough estimate of 
their age (Innes 1985) and therefore 
the age of the fields. For example, in 
deflation-prone southern Syria and 
Jordan, stones of clearance mounds 
exhibit an upper coating of lichens 
below which occurs a clean rock sur- 
face (Philips et al. 2002b). The clean 
surface appears to have been that 
part of the rock that was covered by 
the former plough soil and that has 
been subsequently lost as a result of 
deflation. In similar areas, rocks now 
exposed within bounded fields bear 
scars from ploughing (Barker et al. 
1999: 269-270), again implying that 
the soil had once been much deeper 
than at present. In particularly fortu- 
itous circumstances where deflation 
has removed the soil matrix, stone 
field boundaries can even be inferred 
from the difference in stone size be- 
tween the cleared fields (surface lag 
of small stones) and the uncleared 
area beyond where stone size is both 
larger and more variable. 


Sunken Fields. Where irrigation 
water is below the level of the fields 
to be irrigated, farmers occasionally 
undertake the herculaean task of 
digging fields down to the level of 
the water-supply channel. Although 
rare, traditional sunken fields of this 
type have been recorded in Oman 
and the United Arab Emirates, where 
they result in distinctive and often 
enormous upcast mounts around the 
perimeter of palm gardens (Costa 
2000: 77; chapter 8 and fig, 8.4). 
Alternatively, Hehmeyer (1998) sug- 
gests that around the city of San “a in 
Yemen sunken fields were laid out in 
the base of pits dug for the extraction 
of mudbrick for housing. 


Indirect Evidence of Ancient Cul- 
tivation. During the 1970s and 
1980s, field archaeologists became 
acutely aware that many landscapes 
in Europe, the Near East, and the 
New World could not simply be di- 
vided into site and off-site areas. 
Instead, surveys had to contend with 
what was an essentially continuous 
archaeological landscape consist- 
ing of scatters of artifacts and other 
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Fig. 4.5 Stone clearance mounds in relict fields at roughly 2,000 m above sea level, near the Early Bronze 
Age mine of Kestel, Turkey. 


features occurring apparently with- 
out discernable limit across the land 
(Cherry 1983). The definition of such 
scatters and their interpretation have 
become a major preoccupation of 
surveys in the Mediterranean zone, 
but rather less so in the Near East. 
Nevertheless, the ground surface in 
many parts of the Near East can be 
covered by a sparse scatter of small 
battered sherds, occasional tile frag- 
ments, small pieces of stone, and 
other artifactual materials. On fields, 
artifact visibility depends upon the 
state of ploughing, sherds being 
more obvious when fallowing has 
allowed them to become washed and 
concentrated, whereas they are less 
obvious after ploughing. 

By increasing background noise, 
“field scatters” interfere with the 
visibility of sedentary settlements. 
For example, where sites of nomad 


encampments occur,’ their rec- 
ognition will be hampered by the 
presence of sherds across the en- 
tire area. Moreover, “off-site” sherd 
scatters can blur site boundaries. 
Intensive surveys in the Mediterra- 
nean region and Near East suggest 
that such scatters derive from five 
main sources (not listed in order of 
importance). First, debris associated 
with small buildings, nomad tent 
sites, and other minor occupations. 
Second, upcast from robbed graves 
that originally contained ceramics. 
Third, random pot drops. Fourth, 
ploughed-out middens around larger 
sites. Fifth, the remains of composts 
and settlement-derived manure, 
which were spread on the fields as 
fertilizer. Such settlement-derived 
refuse includes various artifacts, and 
following the decay of the organic 
components, the resistant material 


such as pottery and vitrified clay 
from the cleaning out of kilns re- 
mains in the soil. When viewed in 
thin section, such soils exhibit dis- 
tinctive traces of charred material 
and microartifacts that were intro- 
duced by the manuring. It is the 
presence of cultural material within 
relict soil horizons that represents 
one of the most effective ways of rec- 
ognizing ancient cultivation (Courty 
et al. 1989; Davidson and Simpson 
2001: 175). In Mediterranean lands 
where topography is complex and 
field terraces and other built features 
are common, numerous cultural 
and geomorphologic processes often 
disturb field scatters. In such areas, 
artifact scatters probably consist of 
artifacts from a range of sources, 
only some of them from manuring 
(Bintliff 2000). Surprisingly, given 
the prosaic nature of this process, 
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the topic of “manuring scatters” 

has led to an impassioned debate 

in the literature (see, for example, 
Alcock et al. 1994 and response by 
Snodgrass 1994), Nevertheless, soil 
micromorphology, the analysis of 
chemical inclusions in the form of 
trace metals (Rimmington 2000), as 
well as lipid biomarkers (Bull et al. 
2001; Evershed et al. 1997) provide 
support for the antiquity of manur- 
ing and its tendency to concentrate 
geochemical traces in the topsoil. In 
the Near East, scatters can be dense, 
especially where they have been con- 
centrated by the aeolian removal of 
topsoil (Costa and Wilkinson 1987; 
see chapters 5 and 8). The densest 
off-site scatters have been recognized 
in irrigated and deflated areas of the 
Near East and central Asia (Wil- 
kinson 1982; Bintliff and Snodgrass 
1988). 

Although “field scatters” can 
impede the recording of small ar- 
chaeological sites, the presence of 
ceramics on fields should not be re- 
garded as a random event. Instead, 
they can contribute to the dating of 
periods of cultivation, especially if 
the sherds occur in buried soil hori- 
zons (Wilkinson 1988). In addition, 
because their distribution relates to 
an inner zone of intensive cultivation 
rather than the entire cultivated area, 
field scatters are most useful for de- 
termining the development of rings 
of varying land use intensity around 
sites rather than total cultivated area 
(chapter 6). 


Agricultural Installations 


The presence of agricultural installa- 
tions lends depth to the interpreta- 
tion of the rural landscape, but their 
survival is very variable. Whereas 
entire monographs have been written 
on specific features such as Helle- 
nistic, Roman, and Byzantine oil 
presses (Frankel 1999), much less 

is known about such features in 
earlier landscapes. The following is 
just a summary of some commonly 
recurring installations. 


Threshing Floors 


These form surfaces, upon which 
cereals and other grains are sepa- 
rated from the chaff or where straw 
is reduced to fragments. They are 
normally platforms of laid stones, 
bare rock, or beaten earth, some- 
times with a low wall surround. 
Threshing floors are rarely preserved 
on alluvial plains or areas of deep 
soft sediments and are more com- 
mon in rocky places where there are 
abundant stones for the construction 
of stone platforms. Sumerian texts 
indicate that from the third millen- 
nium B.c., threshing was effected by 
beating the grain with a stick, by do- 
mestic bovids trampling around the 
threshing floor (so that the action of 
their hooves would separate out the 
grains from the chaff), or by means 
of threshing sledges (Civil 1994: 95). 
Precisely when threshing floors be- 
came formalized is not clear, but 
numerous mainly circular thresh- 
ing floors have been recorded in the 
Uvda valley of the southern Negev, 
where they were either dug down 

to a rock surface or made of beaten 
earth. These are thought to date 

to the fourth millennium s.c., the 
Middle Bronze Age, Iron Age, and 
Nabatean periods (Avner 1998: 162- 
169). The presence of what appears 
to be a ceremonial threshing sledge 
on an Uruk style cylinder seal from 
Arslantepe (Littauer and Crouwel 
1990) suggests that threshing with 
sledges can be traced back to at least 
the fourth millennium s.c. 

Thanks to their robust construc- 
tion, threshing floors can survive for 
millennia, but because they rarely 
occur in stratified contexts, they are 
difficult to date. In the highlands 
of Yemen, relict threshing floors 
(known as megran or mejran; cf. 
Akkadian: magrattu = threshing 
floor or grain pile) are constructed 
of lines or curvilinear alignments 
of dressed stones that over the cen- 
turies have becomes coated with 
dark brown or black “desert varnish” 
(fig. 4.6). They are clearly ancient 
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features and are often located near to 
sites of Iron Age and Himyarite date 
(1000 B.C, to A.D. 600). For these rea- 
sons, and because they are described 
as “Himyari” by the local inhabi- 
tants, it is reasonable to interpret 
these floors as Iron Age or Himyar- 
ite in date. When circular threshing 
floors are bordered by stone walls 

or “fences” but the interior becomes 
infilled by wind-blown soil, they 

can easily be confused with “pre- 
historic” stone circles, because the 
circular stone fences can remain as 
upstanding features. 

Scatters of flint, chert, or small 
fragments of basalt around suspected 
threshing floors supply supporting 
evidence that platforms were used 
for threshing because lithics were 
frequently inserted into the base of 
threshing sledges. As a result of re- 
peated threshing, the inserts received 
a punishing battering recognizable 
by use-ware analysis (Chabot 2001). 


Wine Presses 


Wine presses are best known from 
the southern Levant, where a wide 
range of types has been recorded 
(Áhlstróm 1978; Dar 1986; Gibson 
and Edelstein 1985: 145-149). An 
early example from Tell Ta ‘annek 
was beautifully preserved below a 
Middle Bronze Age glacis and is 
therefore either E&-M or £8 11/111 
in date (Lapp 1969: fig. 8). Normally, 
wine presses are cut in bedrock and 
consist of two elements: a tread- 
ing floor and a small rock-cut basin 
to catch the grape juices that flow 
from the treading floor via a narrow 
channel or rock-cut pipe. Treading 
floors can be either square or circu- 
lar (Hirschfeld and Birger-Calderon 
1991: figs. 15 and 18). Although they 
appear to be much less common in 
Syria and Jordan, perhaps because 
there has been less intensive survey 
in these countries, examples have 
been recorded in the limestone up- 
lands of northern Syria (Tate 1992) 
and along the Euphrates Valley near 
Tell Sweyhat (fig. 4.7). 
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Fig. 4.6 Stone threshing floor on Yemen high plains, probably of Himyarite date 
(1st century B.c.-6th century a.D.). 


Olive Presses 


In the field these are easily confused 
with wine presses (Frankel 1999: 26), 
and it is understandable therefore 
that similar terms are used for them 
in the Biblical literature, Levantine 
oil presses are of various sizes, up 

to industrial-scale features. Callot 
(1984) and Frankel (1999) provide 
detailed classifications of oil presses, 
which aid considerably in their field 
recognition. Frankel’s classifica- 
tion, which recognizes a range of 
improved and pre-industrial in- 
stallations, consists of six classes: 

(1) simple lever and weight presses, 
(2) olive-crushing devices, (3) im- 
proved lever presses, (4) beam 
weights, (5) lever and screw presses, 
and (6) rigid frame presses with vari- 
ous types of screw press (Frankel 
1999: chapter 6). 


Field Towers 


Typically, these remain as founda- 
tions of stone usually of square or 
nearly square ground plan. They 
are relatively common in the Le- 
vant (Dar 1986, 1999; Gibson and 
Edelstein 1985), the Eastern Medi- 
terranean (Cherry et al. 1991: 285- 
298), and Yemen, in all cases dating 
back until the early first millennium 
B.C. Their simple ground plans are 
ambiguous, and so their precise 
function is not always apparent, but 
they were probably used for storage 
of agricultural produce and im- 
plements or as observation points 
to watch over vineyards or olive 
orchards. As pointed out by Cherry 
and colleagues (1991), probably no 
single function can be attached to 
field towers. They probably served 
a multitude of purposes that in- 
cluded temporary living accommo- 


dation, storage, and watchtowers. 

In Yemen where field towers form 

a conspicuous part of the present 
rural landscape, they are used as 
guard posts over high-value crops 
such as qat. It is depressingly com- 
mon while on survey to be greeted 
by an enthusiastically savage dog, 
tethered to a watchtower, and it is 
quite clear that the dog, at least, is in 
no doubt that towers form part of a 
guardianship strategy. Larger tower- 
like features around and within third 
millennium s.c. oasis settlements in 
Oman also appear to have played a 
combined defensive, habitation, and 
watchtower role (chapter 8). 


Water Mills and Windmills 


These enable cereals to be ground 
beyond the village. From the first 
century B.C., water mills become an 
element of the landscape (Wikander 
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Fig. 4.7 Two wine presses by the Euphrates floodplain near 


Tell Sweyhat, Syria. 


2000: 398). Most common are "drop 
tower" mills also known as arubah 
penstocks (Avitsur 1960), Norse, 

or horizontal mills. In most cases, 
the power to turn the millstones 

was generated by leading a small 
How of water into a vertical pipe en- 
closed in a sturdy stone and masonry 
penstock. Having filled the pipe, a 
jet of water issued under pressure 
from a spout in the base (normally 
some 5-8 m below the inlet chan- 
nel) and struck a horizontal paddle 
wheel set on a vertical axis, which in 
turn rotated the millstones. Drop- 
tower water mills form a dramatic 
component of the landscape be- 
cause of their conspicuous penstocks 
that jut out of hillsides as large 


masonry walls. Despite the small 
flows required, they are capable of 
generating in the region of 400- 
1,200 kg of flour per day (Harverson 
1993: 167-168) as well as copious 
dust. Numerous watermills of Ro- 
man/Byzantine/Early Islamic date 
have been recorded from the eastern 
Mediterranean, the southern Levant, 
the Amuq plain in southern Turkey, 
Jordan, and Oman (Schioler 1989; 
Gardiner and McQuitty 1987; Avitsur 
1960; Wilkinson 1980). The largest 
concentrations, however, have been 
recorded from Iran, where their sit- 
ing can range from large rivers (as 
at Shushtar) to along underground 
qanats (Harverson 1993: 153; Neely 
1974). 


Other types of water mills, such 
as those utilizing the kinetic energy 
of water flowing down an inclined 
chute, or vertical (Vitruvian) mills 
(Harverson 1993), as well as wind- 
mills, are less common and have had 
less impact on the development of 
the landscape than the drop-tower 
mill. 


Pasturelands 


Because pasturelands include few 
built remains, their imprint on the 
landscape is usually slight. Prob- 
ably the most straightforward way 
to recognize early pasturelands is 
first to define the area that was not 
used for pasture for most of the year, 
namely, the cultivated land. Then 
by default, the land beyond that 
was capable of being grazed can be 
inferred to have been devoted to 
pasture (see chapter 6). Former pas- 
tures may also be inferred from the 
presence of built structures that are 
normally associated with pastoral 
activities. For example, a circular 
corral-like structure associated with 
a sparse ceramic scatter of Late Ro- 
man/Byzantine date occurred in a 
broad zone of what is today upland 
pasture in southern Turkey (Wil- 
kinson 1990a: 118, 174-175). Both 
corral and surrounding steppe could 
therefore be inferred to have be- 
longed to pastoral lands that were 
in use during the first millennium 
A.D. Other built structures providing 
evidence for pastoral communities 
include stone-walled compounds 
or semisubterranean structures that 
probably supplied shelter for ani- 
mals that over-wintered on higher, 
cooler pastures (Yakar 2000: figs. 71, 
82). Although the latter structures 
may resemble domestic structures 
in form, the lack of artifacts and 
the presence of accumulated dung 
(archaeologically detectable as phos- 
phate signatures) imply that they 
were used for stabling animals. 

Both of the above classes of infor- 
mation rely to a considerable degree 
on inference verging on guesswork, 
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but recent geoarchaeological studies 
in Yemen suggest that pasturelands 
may be recognizable in palaeo- 
sols. Traditional pasture reserves 

in Arabia develop mollic horizons 
in areas where pasture is protected 
from overgrazing. Consequently, 
similar deep dark, humic horizons 
preserved beneath cultivated or 
eroded soils may therefore be inter- 
pretable as relict pastoral soils. In 
such pastoral horizons, diagnostic 
soil micromorphological features of 
cultivation must be absent, whereas 
features such as faecal spherulites* 
may be expected to accumulate. 


Roads and Tracks 


Roads and tracks are fundamental 

to an understanding of the eco- 
nomic landscape. Their routes can 
be inferred on the basis of textual 
evidence that refers to named places 
on cuneiform itineraries (e.g., the 
Sippar itinerary of Goetze 1953; Hallo 
1964). Alternatively, routes can be 
inferred more deterministically from 
the overall topography of a region, 
that is, from the location of through 
valleys, mountain passes, and similar 
features. Field evidence for actual 
roads can sometimes be recognized, 
as described in table 4.3 (see fig. 4.8). 

Additional features, such as mile- 
stones (carved with Roman or Ara- 
bic lettering), stone road-marking 
cairns, bridges, paved fords (French 
1981: fig. 5; Oates and Oates 1990), 
and gateways within sites, allow 
the trajectories of routes to be re- 
constructed. Roads are important 
not only because of their economic 
role but also because sites or indi- 
vidual landscape features often form 
alignments along them, as is the 
case along the Darb Zubaydah pil- 
grim road across the Arabian desert 
(chapter 8). 

Moreover, roads play an important 
role in determining overall landscape 
structure. For example, if a landscape 
has been subdivided by centuriation, 
Roman roads should form part of 
such alignments. Consequently, if 
individual roadside features, such 


as Roman milestones, can be re- 
corded in place, these can then be 
used to estimate the overall centuria- 
tion grid. Thus a single feature can 
(ideally) provide a key to the layout 
of the entire landscape. 


Boundaries in the Landscape 


Landscape boundaries in the Near 
East are difficult to fix, and usually 
they can be defined only by de- 
fault, that is, by the recognition of 
large areas of open space between 
settlements or settled areas or by the 
presence of natural boundaries such 
as mountains, ridges, or watersheds. 
Nevertheless, some landscape-scale 
features illustrate that boundaries 
were sometimes constructed to ward 
off threats that were either real or 
perceived or simply as statements 
of power and control. Interestingly, 
both boundary walls cited below 
have been misattributed either by 
popular legend or in later histori- 
cal sources to the wrong builder or 
external threat. 

For example, Alexander's wall 
(Sad-i Iskander located near Iran's 
border with Russia) extends for some 
100 km east of the Caspian Sea as a 
bank 5 m wide; interrupted by small 
forts at intervals of ca. 6 km. De- 
spite its name, this appears to have 
been constructed during that great 
period of imperial construction, the 
late Sasanian period, when the king 
Anushirvan in the sixth century A.D. 
constructed a wall as defense against 
tribes from Central Asia (Mathe- 
son 1976: 67). Similarly misnamed is 
the so-called Median wall (Habl as- 
Sahr) that was constructed during 
the sixth century B.c. in the reign of 
Nebuchadnezar 11. This extends as a 
bank 1 m high 30 m wide for some 
15 km across the northern plains of 
the Mesopotamian alluvium from 
near Sippar towards the east. The 
inclusion within its makeup of baked 
bricks with the stamp of Nebuch- 
adnezar II confirm its date (Black 
et al. 1987), and its present degraded 
state results from recent cultivation, 
as well as the construction of irriga- 
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tion canals, drainage ditches, roads, 
and villages. 

These activities have all served to 
diminish this feature to a fraction 
of its former state (Black et al. 1987: 
3). Now the wall, which originally 
served as a boundary to keep people 
out, acts as a raised causeway used 
by local people to traverse low-lying, 
flood-prone areas. To interpret the 
role of this wall in the landscape, 
it is necessary to understand its re- 
lationship to the changing fluvial 
geomorphology of the area. Signifi- 
cantly, the curving course of the wall 
parallels roughly that of the ancient 
Euphrates through Sippar, not that 
of any modern river. Despite the 
original massive scale of the Habl as- 
Sahr, which must have extended for 
some 45 km from the Euphrates to 
the Tigris, historical records provide 
no convincing motive for its con- 
struction. While it might have been 
conceived as a deterrent against per- 
ceived threats, it could simply have 
been constructed as a massive and 
spectacular statement of the power 
of Babylon and the majesty of its 
king Nebuchadnezar I! (Black et al. 
1987: 29). 

Although the former provides 
a convincing example of a large 
boundary earthwork, the latter is dif- 
ficult to distinguish from one of the 
many levees that remain in the area. 
These two remarkable earthworks 
underscore the need, wherever pos- 
sible, to undertake integrated studies 
of texts, the physical landscape, and 
control excavations. 

Even more elusive in terms of 
their archaeological remains are 
boundary stele such as the Pazarcik 
and Antakya stele erected by Adad 
Nerari 111 (810-783 B.c.) to define 
the borders between Kummu: and 
Gaugum, and Arpad and Hammath 
respectively (Wazana 2001: 699, 701). 
More often that not, these will have 
been removed from their original 
landscape context, but we can under- 
stand their original function from 
Hittite texts as given in the following 
verdict of Mursilis: "He (referring 
to the Uriyannu priest) selected the 


STRUM, fg Si 


aay + 4 
ee? ek Sos 


Fig. 4.8 Two types of road trace in the Near East: (top) Wheel ruts incised in limestone, Amug Plain, 
Turkey (scale 30 cm). (bottom) Ancient roadway in Yemen, marked by boundary walls of stone. 
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Table 4.53 Main Classes of Roads and Tracks 


Formal and 
paved roads 


Informally 
paved tracks 


Cuttings 


Linear hollows 


Rural tracks 


Stepped tracks 


Wheel ruts 


Desert tracks 


areas between the king of Ugarit and 
the king of Siyannu, and established 
stones on the borders between them" 
(Wazana 2001: 702). 


Usually of Roman date (Kennedy and Riley 1990: 77-94; French 1981: 15-22). To prevent travelers 
from sinking into the (often muddy) soil in antiquity, it was sometimes necessary to provide a paved 
surface. Remains of pre-Roman paved roads are, however, unusual in the Near East, either because 
more informal roads were in use or because the stones have been robbed out. Frequently, only the edge 
stones, spine, or part of the surface remain (French 1981: figs. 1-4). Construction methods vary 
according to terrain. Fischer and colleagues (1996) describe a range of states, including well-paved 
roads with intact pavement, areas where only the kerbstones remain, roadways in partial cuttings, 
rock-cut steps, and roads between parallel stone walls. 


These are more common in mountainous terrain, e.g., in Saudi Arabia, Yemen (Thenayian 2000), and 
Turkey (von der Osten 1929: figs. 175-178), and are similar to Roman roads but exhibit more variable 
paving. 


Usually made through mountain passes. Sometimes cuttings are referred to in Neo-Assyrian texts (e.g., 
Liverani 1992). Excellent examples also occur along the Roman road between Damascus and Beirut. 


Shallow, straight valleys aligned or radiating from sites, usually in the rain-fed steppe of Upper Meso- 
potamia (chapter 6; Van Liere and Lauffray 1954; Wilkinson 1993) or aligned erosional gullies and 
related hollows (Tsoar and Yekutieli 1993). These have numerous parallels through the Old and New 
Worlds. In the United States, equivalent features have been associated with Anasazi settlement 
('Irombold 19914) as well as the European settlement of the western United States. 


Informal rural roads or tracks frequently demarcated by parallel lines of stones or fences (fig. 4.8b; 
Dar 1986). 


Cut in bedrock or of masonry along certain routes, specifically those used by foot passengers (Fischer 
et al, 1996: pls. 63, 77). Found in both Palestine and Yemen, their presence demonstrates that wheeled 
transport was not in use along the route in question (Kloner 1996: 117). 


Areas of bedrock incised by grooves worn by wheeled vehicles. An example recorded in the Amuq of 
southern Turkey (fig. 4.8a) resembles the well-known cart tracks of Malta (Zammit 1928). Although 
aligned along a Roman route, this distinctive feature could be as early as the Bronze Age in date. 


Sometimes evident as broad lineations cleared of stones through the desert (Al-Rashid 1986) or similar 
alignments along ancient caravan routes (Clapp 1998: 175). Where thousands of camels or other pack 
animals have passed through areas of ancient gravel or rock desert that have developed a patina or 
"desert varnish" over the millennia, paths are recognizable as lighter trails through the dark patinated 
ground surface. Alternatively, stones may have been scraped to one side to produce a cleared trail 
along the route. Finally, the passage of camels may have compressed the soil sufficiently so that it 
registers as a different soil or vegetation mark on satellite images. In Dhofar (southern Oman), 
satellite-borne radar has distinguished trampled clay and sand along trails. Such features can also be 
rendered more visible by the use of satellite sensors that are sensitive to infrared radiation. As a result, 
satellite images provide a more distinctive image than would be obtained by more conventional air 
photography (Aspaturian 1992). 


are simply “holes in the ground,” 
they are easily overlooked. Alter- 
natively, they can become infilled 
by sediments and lost from view. 
They serve a variety of purposes, 


traction pits that are found next to 
most mounded sites in the Middle 
East (chapter 6). 

Quarries for ashlar building blocks 
can be recognized by the distinc- 


Mineral Extraction and 
Processing 


Quarries 


These form a ubiquitous part of 
the landscape, but because they 


providing either a source of supply 
for everyday building stone or for 
more specialized purposes such as 
for statues or for high-status, carved 
stone implements. Probably equally 
common as stone quarries but less 
obvious, are the large mudbrick ex- 


tively cut backwalls from which 
blocks have been removed as well 
as by the detachment grooves of 
the removed blocks, which also 
perhaps provided template for the 
blocks that were removed next 
(fig. 4.9; Abu Dayyah 2001). Ac- 
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Fig. 4.9 Quarry for limestone blocks along the Euphrates, near Tell Sweyhat, Syria. 


cording to Waelkens, the cutting of 
such grooves had already been de- 
veloped by the Hittite period in the 
thirteenth century B.c. (Waelkens 
et al. 1992: 12). Quarry faces are fre- 
quently marked by drilled holes 
that demarcated the blocks to be re- 
moved (Sumaka'i Fink 2000). In the 
Near East, stone quarries are known 
from at least the third millennium 
B.C., but they increase markedly in 
the Roman period, at which time 
there appears to have been a greater 
demand for ashlar blocks. 

More subtle are the spoil heaps 
that remain from the dressing of 
the blocks themselves (see Reade 
1983: fig. 50). Near Titrish Hóyük in 
southern Turkey, spoil mounds of 
limestone chips form conical heaps 
some 20-40 m away from the cut 
face of a quarry. Almost certainly, 
this quarry supplied the neighbor- 
ing 40 ha Early Bronze Age site of 
Titrish Hóyük with building stones, 
an inference that is supported by 


calculations by Jennifer Pournelle 
(2001a). Her calculations suggest 
that the quantity of stone quarried 
approximates the amount of stone 
required for the construction of the 
foundations. In the case of special- 
ized quarries such as those for soft 
stone vessels or millstones, rough- 
outs of the original stone artifacts 
or millstones may remain scattered 
among quarry debris. 

On the other hand, if spoil dumps 
of quarrying waste are absent, this 
may be because the waste material 
had an intrinsic value. For example, 
in the case of limestone quarries, the 
limestone chippings could have been 
burned for the manufacture of lime. 


Mines 


Although the actual trace of the 
mine shaft itself may be minimal 
(simply a hole cut in the rock large 
enough to take a man or boy), mines 
can act as focal points for entire 


landscapes. Mining landscapes can 
include ore-crushing areas and their 
waste, smelting areas, slag fields, 
villages for the miners, as well as 
their associated fields, water-supply 
systems, pasture areas (for working 
animals), and sanctuaries or reli- 
gious areas and cemeteries (chapter 
9; Knapp 1999). Other industrial in- 
stallations associated with mining 
include those for the washing of ore 
to separate out the metalliferous par- 
ticles (Andrew Wilson 2000: 135). 
Where Near Eastern mines occur 

in dry areas, ore washing is pre- 
cluded, but where water is sufficient, 
water separation or even crushing by 
means of water mills may have taken 
place. Because mines often occur in 
isolated rocky areas with minimal 
potential for agriculture, the ap- 
pearance of mining can result in the 
imposition of a completely new agri- 
cultural landscape on the area. The 
most significant and recognizable 
features of mining complexes are 
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ore-crushing areas with their char- 
acteristic crushing stones, dumps of 
waste slag, and other waste materials. 
In the case of copper smelting, slag 
can form extensive dark signatures 
recognizable on aerial photographs. 
Sustained weathering can result in 
the slag becoming disaggregated into 
small fragments, whereas special- 
ized processes of extraction result in 
much less slag remaining on the sur- 
face. Furnaces with vitrified linings 
are diagnostic of smelting, and under 
ideal circumstances (as is the case 

of Early Islamic mining in desert 
areas), entire working units for cop- 
per extraction can be recognized 
(chapter 9). 

In the Near East, salt has always 
been a major item of exchange and 
in southern Arabia, some ancient 
tracks are referred to as “salt roads.” 
Salt can be extracted by means of 
evaporation from saline estuaries or 
coastal embayments. Alternatively, 
the extraction of saline soil may re- 
sult in extensive areas of pitting, as 
has been recorded in parts of north- 
ern Iraq and Syria. Such pits are 
surrounded by spoil heaps, which 
indicates that the objective was not 
the recovery of the soil itself. Instead, 
these distinctive areas may have been 
associated with the production of 
salt. The location of such pit com- 
plexes in areas of probable saline 
groundwater, or where gypsum 
occurs, suggests that these pits were 
for the extraction of either mineral. 
Salt extraction can also be quarried 
from rock-salt sources such as salt 
plugs. In this case, they are recogniz- 
able as conventional mines, except 
that the host rock is crystalline salt. 


Lime Kilns 


Burning of lime to make plaster can 
be traced back to the Pre-Pottery 
Neolithic period (8700-7000 B.c.; 
Hauptmann and Yakin 2000). Actual 
lime kilns have been recorded in 

the mid-third-millennium levels of 
Khafaje (Forbes 1955: 59). Because 
high temperatures are required to 


reduce lime to quick lime, the baked 
clay linings of lime kilns become 
melted to produce conspicuous olive 
green slaglike coatings. It is com- 
mon to find lime kilns in association 
with aqueducts and open channels 
that require a waterproof lime-based 
plaster to hold and conduct water. 
Thus lime kilns occur at regular 
intervals along open channels in 
Oman (Costa and Wilkinson 1987: 
55-56), adjacent to plaster-lined 
reservoirs in Syria and Saudi Arabia 
(chapter 8), and adjacent to mid-late 
Islamic dams in Morocco. Align- 
ments of kilns along water channels 
also aid in the tracing of the chan- 
nels themselves, especially where the 
channels are heavily eroded. More- 
over, the excavation of kilns adjacent 
to dams or channels can yield char- 
coal for radiocarbon dating, thereby 
providing an indirect date for the 
dam or channel itself. Lime kilns are 
also common in the Levant, where 
they have been recovered by land- 
scape surveys both inland (Gibson 
1984) and around the coast. 


Religious Places 


Religious places in the landscape can 
be difficult to recognize unless they 
exhibit buildings with distinctive 
sacred architecture. For example, 
churches and mosques have been 
recorded in rural parts of the Near 
East for a century or more, although 
rarely have they been studied within 
a landscape context (but see chap- 
ter 7). Pilgrimage lends another 
dimension to religious landscapes 
because of the need for pilgrims to 
traverse entire regions, including 
deserts, to attain the holy place in 
question. This requires large num- 
bers of pilgrims and their animals to 
be supplied with food and water in 
often unrelentingly harsh environ- 
ments. Hence the entire Hajj routes 
of Arabia can be regarded as reli- 
gious landscapes, and, like mining 
landscapes, they come with their own 
infrastructure or support systems 
(chapter 8). Christian pilgrimage 
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also produced its own distinct land- 
scape as, for example, the hermitages 
and other features found in associa- 
tion with St. Catherine's monastery 
and Mount Sinai in the Sinai Desert 
(chapter 9). 

Often of greater antiquity, and 
now attracting considerable at- 
tention, are natural places in the 
landscape. Most prominent among 
these are mountains and high places, 
which from time immemorial played 
a venerated role in people's lives 
(Bradley 2000). In the Near East, 
sanctified places are marked by 
temples on prominent hills because 
many deities are regarded as being 
located therein. It is not uncommon 
to find inscriptions or rock art that 
relates to religious or sanctified hills 
(chapter 8 and 9). Because temples 
can simply be formalizations of pre- 
existing holy mountains, it may be 
expected that rites, deities, or archi- 
tecture have evolved through time as 
the sanctified place has adapted to 
changing religious practices (Stein- 
sapir 1999). It is therefore necessary 
to examine rural temples or sanctu- 
aries for evidence of religious activity 
that may predate the formalized 
adoption of a religious building. In 
this way, it may be possible to rec- 
ognize the local origins of religious 
places. 

More problematic in terms of 
landscape investigation are sanctified 
places such as springs that also repre- 
sent an economic resource. Although 
such features can remain in the 
landscape for millennia, if they are 
located in areas of water deficiency 
or population expansion, they may 
be absorbed within the secular or 
economic landscape, at which time 
they could experience a change in 
function from holy place to domestic 
water supply. For such a transforma- 
tion to take place, however, it may 
have been necessary for there to have 
been a change in religious practice. 
However, few landscape studies in 
the Near East have examined both 
the religious and secular landscapes 
together; therefore, the way such 
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mutual competition plays out in the 
landscape remains unclear (but see 
Dar 1993). 


Landscapes of Pleasure 


In contrast to religious or functional 
places, landscapes devoted simply 
to sport or pleasure are scarce. In 
the Near East, gardens have a long 
history extending back to the third 
millennium B.C. (Gleason 1994, 
1997). In many places, gardens form 
a subset of landscapes of irrigation. 
Nevertheless, they also exhibit a dual 
function: on the one hand, represent- 
ing the ultimate degree of domesti- 
cation or taming of the landscape; on 
the other hand, the introduction of 
the wildscape into the urban milieu. 
Gardens testify to the power of the 
ruler, a point well exemplified by the 
Neo-Assyrian gardens and hunting 
parks of Nineveh, where trees, land- 
scapes, and fauna were introduced 
from far-flung parts of the empire 
specifically for the king’s relaxation. 
Most distinctive are the immense 
racecourses in the vicinity of Abbasid 
(i.e., Early Islamic) Samarra. These 
elongated or cloverleaf traces of low 
banks in the desert near this Abba- 
sid capital are the result of extensive 
landscaping in pursuit of pleasure 
(Northedge 1990). Because of their 
fragility, however, such features are 
readily erased from the landscape, 
and it is likely that such features have 
a much longer history than existing 
field evidence indicates. 


Landscapes of the Dead 


At the other end of the human/land- 
scape life cycle are landscapes of the 
dead. Because burial and disposal 
of the dead is so culture-specific, no 
single body of data can be seen to 
represent these practices adequately. 
Nevertheless, it is possible to sketch 
some basic themes concerning the 
position of the dead within the Near 
Eastern landscape. 

In the Near East in the last cen- 
tury or so, landscapes of the dead 


have become painfully obvious be- 
cause of the sheer scale of plundering 
that has resulted in entire ceme- 
teries being turned into little more 
than pockmarked debris fields. From 
their new-found visibility it is evi- 
dent that necropoleis were frequently 
separated some distance from the 
settlements to maintain "an accept- 
able degree of physical and psychical 
distance between the living and 

the dead" (Greene 1997: 18). This 
principle is well exemplified along 
the Euphrates in Syria, where Early 
Bronze Age tomb fields extend as 
discrete patches along the Pleisto- 
cene river terraces at some distance 
from contemporaneous settlements. 
Although some cemeteries can be 
assumed to belong to neighboring 
sedentary sites, others may have 
been associated with settlements that 
had once existed on the flood plain 
but have subsequently been eroded 
away. Yet others may have been the 
chosen burial areas of nomadic pas- 
toral groups that used the area as 
seasonal pastures. 

A clearer association with nomadic 
pastoralists can be posited for dol- 
mens and tumuli found in the Levant 
and southernmost Turkey, where 
these monumental features appear 
either to act as territorial markers 
or to be positioned on specific topo- 
graphic features such as escarpments 
(Ilan 1997; Prag 1995; chapter 8). 
With these monuments the range of 
interpretation of individual features 
is also expanded. Not only are dol- 
mens not necessarily associated with 
formal burials, but also these land- 
scape features may be a monumental 
indicator of how some communities 
signify their long-term ties with the 
land. 

In parts of the central Anatolian 
plateau there is a marked partition- 
ing between the sedentary realm of 
héyiiks (tells) and food production 
lands on the one hand and waste or 
upland areas on the other, the latter 
including landscapes dedicated to 
the dead. This is obvious in the Ali- 
shar region (cast of Ankara) as well 
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as in Phrygia, where noncultivated 
uplands often become the primary 
location of tombs and monuments 
for the dead (chapter 9). Partition- 
ing between the dead and the living 
is evident also at Gordion (central 
Turkey), where the huge early first- 
millennium 8.c. tumuli of an elite 
mortuary cult have been constructed 
above the level of the flood plain, 
perhaps along a ceremonial way. At 
Gordion there was a decent sepa- 
ration of burial grounds from the 
main settlement, but the tombs were 
sufficiently close to demonstrate 
their overriding power; other less 
impressive tumuli then are found in 
less-prominent locations around or 
near the edge of the cultivated zone. 

These examples imply that al- 
though no formal rules apply to 
the location of burial grounds in 
the subhumid areas, under certain 
circumstances there is frequently 
some degree of physical separa- 
tion of settlement and burial areas. 
Moreover, although cemeteries often 
are located on land that is unfit for 
cultivation, this is hardly sutficient 
grounds to explain the presence 
of a burial area. Usually the dead 
play a more privileged role in the 
landscape, and it is necessary to 
place them in a context that may be 
meaningful in terms of the social 
conditions of the contemporaneous 
societies. This is much more diffi- 
cult than placing functional systems 
such as irrigation canals within their 
economic milieu, and to date, there 
have been few well-theorized studies 
of landscapes of the dead in the Near 
East. 

On the other hand, some of the 
most impressive landscapes of the 
dead are found in deserts where 
grave fields become especially con- 
spicuous (chapter 8). Particularly 
instructive are those graves whose 
appendages are preferentially ori- 
ented along routes, a situation remi- 
niscent of, for example, chambered 
cairns in the Welsh Black Mountains 
(Tilley 1994: 203). To force a cross- 
cultural (and diachronic) parallel on 
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these disparate monuments would be 
unrealistic, however, but it is evident 
that analysis within a landscape con- 
text can help explain such otherwise 
enigmatic features. 


Some Principles of Landscape 
Analysis 


In addition to recognizing landscape 
features using key diagnostic at- 
tributes (summarized on table 4.4), 
it is necessary to provide a context 
and date for them within the over- 
all landscape. It is usually possible 

to hazard some sort of date for the 
landscape features, so that it is then 
possible to order features in terms 
of their age relative to one another. 
More important, however, is to build 
up a dating framework that provides 
a wide range of date estimates on 
individual features as well as both 
cross-checks, tests, and relative dates 
for as many features as possible. The 
following principles can be employed 
to date landscape archacological 
features: 


— Passive association of feature 
with dated sites. In this case, a 
feature such as a relict field may 
simply be physically adjacent 
to a site of a given date. If the 
field then appears from other 
attributes to be early in date, 
it can be inferred that it might 
have been in use when the site 
was occupied. This associative 
dating, although suggestive 
of a date, is of a low order of 
reliability, 

— Active association. In this case, 
if a feature such as a hollow-way 
road leads directly to another 
feature (e.g., a gate) that forms 
part of a site the occupation 
phases of which are known, then 
the hollow way and the gate 
were likely, but not necessarily, 
in use at the same time. 

— Cutting relationship. Ifa given 
feature is cut by a later (fre- 
quently linear) feature such as a 
canal, then the feature that has 
been cut is the earlier feature. 


It is advisable to verify such re- 
lationships by the application 
of support criteria such as the 
relative degree of development 
of weathering, desert varnish, 
or lichen cover (see below) on 
either or both the cut feature 
and that which daes the cutting. 
Superimposed relationship, 

in which an earlier feature is 
overlaid by a later feature or 
stratigraphic unit. For example, 
if a threshing floor is overlaid by 
sediment accumulated upslope 
of a later field terrace, then 

the threshing floor is earlier in 
date than the soil of the field. 
Such relationships are useful 
because sedimentary accumu- 
lations have the potential to 
provide datable materials such 
as ceramics or charred material 
for radiocarbon dating. 

Surface relative dating. Land- 
scape features constructed of 
stone can acquire coatings, 
either of Fe/Mg compounds 
(i.e., desert varnish) or lichens 
that accumulate with time. 
Thus the thickest and darkest 
desert varnishes, or the thickest 
lichen accumulations with most 
species, will be the oldest (Lev- 
Yadun et al. 1996; Innes 1985). 
Despite recent doubts about 
the veracity of desert varnish 
dating, there continues to be 
optimism regarding the future 
of this medium (Broeker and 
Liu 2001). Desert varnish and 
lichenography both provide a 
useful means of qualitatively 
dating landscape features in arid 
or semiarid landscapes. 
Structures associated with ag- 
graded sediments. Cisterns, 
reservoirs, canals, and terraced 
fields al] accumulate a strati- 
graphic record of sediments. 

If their contained sediments 
can be dated, then it is possible 
to provide an estimate of the 
date of the feature in question. 
Due caution must be paid to 
the presence of earlier artifacts 
reworked into later deposits 
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(see above, for other methods of 
dating perennial flow channels). 
Ideally, age estimates should 

be arrived at by the excavation 
of both the features themselves 
and their upcast or clean-out 
sediments. 

— Sedimentary deposits contained 
within landscape features or 
sediments that overlie them can 
be dated from the development 
of soil horizons, the recogni- 
tion of multiple soil profiles, or 
horizon features such as well- 
developed calcium carbonate 
concretions ( Waters 1992). 

— Intrinsically dated features. Off- 
site sherd scatters should, in 
theory, be of approximately 
the same date as the contained 
diagnostic sherds. In such cases, 
however, the field archaeologist 
should be confident that the 
scatters were not caused as a 
result of the artifacts being dug 
out of a preexisting site. When- 
ever possible, it is advisable also 
to record buried exposures that 
provide a stratified context for 
the layer in question. 


The following case from highland 
Yemen exemplifies some principles of 
dating landscape features. Figure 4.10 
illustrates a complex palimpsest of 
fields, linear stone-lines, occupation 
sites, cisterns, and other leatures. 
Two cisterns are dated by inscrip- 
tions that explicitly state that they 
were constructed by named indi- 
viduals in the Himyarite or late pre- 
Himyarite periods. Because stone- 
lined tracks both converge on the 
dated cisterns and lead from them 
to a well-attested Himyarite site (of 
the first centuries a:b.: Harwarwah, 
fig. 4.10), the tracks are actively as- 
sociated with both site and cisterns 
and can therefore be inferred to have 
been in use during the same (Him- 
yarite) period. In the detail of the 
southwest area, a small subcircular 
hut can be dated by its architecture 
and associated pottery only to the 
Bronze Age (ca. 3000-1200 R.C.). 
However, the rectilinear structures 


Table 4.4 Off-Site Landscapes: Classification and Diagnostic Features 


Class 


Water Supply (see table 4.2) 


Groundwater 


Groundwater flow 


Spring or wadi pools 


Rivers 


Episodic flow 


Fields 


System 


Wells 


Water holes 


Qanats, kariz, falaj 


Channels 


Major Canals 


Runoff systems 


Dams 


Irrigated terraces 


Soil (or bench) terraces 


Stone-clearance fields 


Centuriated fields 


Excavated helds 


Field scatters 


Silt fields 


Diagnostic Features 


Mounds of gravel cast up from deep strata. 
Small distributary channels. 

Basins for receiving water. 

Postholes at well head. 

Animal walkways, in some cases. 

Inverted cone form. 

Reduction-oxidation mottling in lower parts. 


Mounds of sediment cast up around access shafts. 
Cut-and-cover channels locally collapsed. 


Narrow channels, often cement lined, to accommo- 
date usually small but constant flow. 

Built installations along routes, or channels, in- 
cluding mills, construction stations, lime kilns. 
cisterns, inverted siphons, rest places, 

Shells from clean-out of weeds. 


Linear upcast levees from 

(a) initial digging (i.e., geological substrata), 
(b) clean-out (channel silt and sand). 
Canals are usually lined with mud. 

Sluices, etc., are of stone or baked brick. 


Large channels to accommodate large flow varia- 
tions, but size depends on scale of catchment. 

Catchments include hillslopes (sometimes cleared 
of stones), small valley basins, and runoff areas, 
wadis, enclosed basins, Field terraces along wadis 
often equipped with spillways. 

Flow can go directly to fields, into temporary stor- 
age (for fields), or into long-term storage (for 
travelers). 

Can be associated with runoff systems or perennial 
flow. Scale varies but equipped with spillways and 
sluices. Can be of stone or earth. 


Receive low sedimentation if perennial flow, high 
sedimentation if flood runoff or from muddy 
river. 

Receive soil from upslope. Minor additions of water 
and soil introduced from elsewhere. 

Stone-clearance mounds and perimeter stone walls. 

Rectangular net of fields bounded by walls or roads, 
usually of Roman date. 

Dug down to water level of a channel such as 
a qanat; alongside are large upcast "nudud" 
mounds. 

Low-density scatter across large areas. Pottery, kiln 
waste, other artifacts. Usually abraded. 

From runoff irrigation. Eroded by gully networks, 
Field soils include plough furrows, root casts of 
plants, and bowls of trees (in former orchards). 


Table 4.4 Continued 


Class 
Routes and roads (see table 4.3) 


Quarries and Mines 


Areas of pleasure 


Agricultural installations 


Cemeteries 


Religious sites 


System 


Hollow ways, sunken lanes 


Formal paved roads 
Lanes in rocky hills 


Cuttings 


Limestone quarries 


Salt mines 

Soil pits for mudbrick 

Pits for lime, gypsum, and 
other minerals 

Lime kilns 


Metaliferrous mines 


Racecourses 
Game parks 


Gardens 


Wine press 
Olive press 
Threshing floor 


Field towers 


Ridgetop graves, tomb fields, 
tomb towers, underground 
necropoli 


Churches and ecclesiastical 
complexes 

Mosques and massalahs 

Temples: roadside, natural 
hilltop sanctuaries 


Diagnostic Features 


Relates to enclosed land, No evidence of cutting, no 
upcast mounds. Oriented on sites. Local (radial) 
or long-distance systems. Wheel ruts occur on 
limestone. 

Roman roads, 

Stone fences, banks, or kerbs. 

Stepped Roman roads. 

Found on Assyrian and Roman roads. 

Milestones. 

Bridges. 

Route markers (stone piles, etc). 

Khans and caravansaries along routes. 


Waste piles. 

Impressions of removed stones. 

Tunnels in salt plugs; water-evaporation basins. 
Large depressions without upcast waste soil. 
Large heaps consist of waste materials. 


Presence of vitrified slaglike clay and pieces of kiln 
wall. 

Slag dumps. 

Furnaces, roasting pits. 

Tuyeres, ore-crushing stones. 

Miners' villages. 


Layout can be demarcated by low soil banks. Also 
include prominent mounds for spectators. 

Same as for racecourses but enclosed by boundary 
mounds. 

Usually bounded by walls, fences, or hedges. Can 
include monumental features recognizable as 
ornamental terraces, pavilions, water-supply 
channels, or bedding trenches. Often include 
imported plants or trees (Gleason 1994, 1997). 


Rock-cut treading floor and collecting basin. 

Similar to wine presses, including press weights. 

Paved surfaces with perimeter wall. Features of 
compressed earth are more likely to be lost by 
subsequent activity. 

Small structures with foundations of stone. 


Cairns of stones, circular stone structures as in 
Umm an-Nar graves of Oman peninsula. Some- 
times towers or truncated tombs, with or without 
"tails." Dolmens with capstones. See also chap- 
ter 8. 

Stones with cruciform figures in relief, apsidal 
structures, and various other ecclesiastical ar- 
chitectural elements. Mihrab along qiblah wall. 
Ablution area. Temples show distinctive orienta- 
tion, often exhibit well-cut stones (in contrast to 
rough-cut stones of dwellings); specialist pottery 
assemblages. Distinctive inscriptions. 
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Edge of terrace 


Hp prrr td 


Fig. 4.10  Palimpsest of landscape features at Harwarwah, Yemen highlands. Top right: full range of 
landscape features and archaeological sites. Top left: selected features that are associated with Himyarite sites 
or cisterns. Bottom: detail of Site 153, showing relationships between houses and landscape features. 


appear to relate to the Iron Age com- this stone line is clearly of some an- of intensity on structures older than 
ponent of the pottery scatter. These tiquity because it is covered with about a thousand years. This links 
buildings are cut by the large lin- a thick coating of desert varnish, the detail with the larger mapped 
ear feature, which must therefore which in this part of the Yemen high- area. In addition, the small, partially 


be post-Iron Age in date. Finally, lands tends to occur to this degree bounded terraced fields contain a 
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sedimentary wedge upslope that is 
amenable to dating by contained 
ceramics, by radiocarbon dating of 
contained flecks of charcoal, or di- 
rectly by optical luminescence. Age 
estimates of the fields can also be ob- 
tained from the architectural phases 
of the terraces themselves and from 
the soils backed up against the ter- 
race walls. Finally, the threshing floor 
is typologically of Himyarite/Iron 
Age date. 

This example demonstrates that 
despite the rather low reliability of 
estimated dates for many individual 
features, by analyzing a wide range 
of features within their landscape 
context, a corpus of dates of vari- 
ous degrees of reliability can be built 
up, some of which can be used to 
test, refute, or cross-check other 
estimated dates. 


CHAPTER 4 


Landscapes of Irrigation 


Irrigation, probably more than any 
other technology, is capable of pro- 
viding a structure for the landscape. 
By forming alignments of water 
supply, irrigation channels deter- 
mine the pattern of settlement and 
even in some cases the internal street 
and building plan of a settlement. 
Irrigation channels, in turn, can 
form part of a “natural” system of 
rivers, and the processes that result 
in the development of such channels 
can contribute to the pattern of irri- 
gation and settlement that follow, 
Moreover, when irrigation systems 
outgrow the scale of the natural en- 
vironment or result in the neglect of 
natural processes such as drainage, 
the society that built such systems 
must suffer the consequences. This 
chapter examines how natural chan- 
nel systems could have allowed for 
earlier systems of irrigation to de- 
velop, how such irrigation systems 
then interacted with natural geomor- 
phic systems, and eventually how the 
mightiest systems were configured to 
form some of the most impressive, 
but ultimately transitory, landscapes 
in the Near East. 

Emphasis is placed on the land- 
scapes of southern Mesopotamia, 
which have been so central to dis- 
cussions of the growth of early 
civilization. No attempt is made to 
discuss the history and development 
of Mesopotamian irrigation; for this, 
a wide range of excellent overviews 
are available (e.g., Postgate 1992a; 
Charles 1988; Hunt 1988; Potts 1997: 
chap. 1). Instead, this chapter pro- 
vides a series of snapshot views of 
selected landscapes of irrigation 
that developed from the formative 
stages of early civilizations until the 


peak of imperial investment in canal 
construction during the Sasanian 
period. Interpretations are based 
upon observations of the physical 
and cultural landscape derived from 
field studies and geoarchaeology. 
Archaeological surveys demonstrate 
how landscapes developed from ini- 
tially small-scale systems to larger, 
more organized state-level systems 
and finally to the extraordinarily 
large-scale systems that were char- 
acteristic of the early empires. Key 
features of each landscape are de- 
scribed, after which | will discuss just 
how such systems functioned and 
could be maintained in the face of 
both a capricious environment and 
increased food demands from rising 
populations, The environment not 
only influences irrigation by supply- 
ing varying amounts of water, it also 
influences the topographic frame- 
work that guides the river channels 
across the plain as well as the mor- 
phology and dynamics of channel 
movement, Human actions are obvi- 
ously fundamental to the shaping of 
the riverine irrigated environment. 
For example, in addition to exca- 
vating canals, humans contribute 
eroded soils to the sediment supply 
by clearing woodlands or establish- 
ing settlements on upland basins that 
supply runoff to the river systems. 
As a result, channels located down- 
stream become clogged with silt, 
thereby increasing the probability 
that they will overspill their banks 
and form new channels. Moreover, 
the withdrawal of water for up- 
stream irrigation works can diminish 
the flow of rivers. Such removals, 
although minor (or even trivial) 
during the early states, probably as- 


sumed significance in the years of the 
later empires. 

Where rain-fed agriculture is im- 
possible due to low annual rainfall, 
irrigation is necessary for crop pro- 
duction. The pattern of canals and 
irrigation channels so formed re- 
sults in distinctive linear landscapes 
that are best exemplified by those 
presented in the seminal studies 
of Robert Adams of the Mesopo- 
tamian plains. The sheer magnitude 
of such settlement systems is only 
now becoming apparent as more of 
the original surveys are being com- 
bined into databases by means of 
Geographic Information Systems 
(fig. 5.1). 

More recently Guillermo Algaze 
has argued that the primacy of 
southern Mesopotamian civilization 
was due to a combination of eco- 
nomic and environmental factors, 
He asserts that the environment, 
although not determining the tra- 
jectory of development, did allow 
development to take place, first by 
conferring greater resiliency as a 
result of the varied subsistence re- 
sources, second by allowing higher 
agricultural productivity because of 
irrigation, and third by encouraging 
greater efficiency in the form of a 
riverine transport system (Algaze 
2001a). All three factors are either 
directly or indirectly the result of 
the distinctive circumstances that 
resulted from this riverine environ- 
ment. Of these factors, the role of 
rivers as arteries of transportation is 
particularly important to the socio- 
economic development of Meso- 
potamia, especially because they 
would have made intraregional com- 
merce much more efficient than in 


Euphrates 


Fig. 5.1 
on data originally surveyed by R. Adams (1981), replotted as part of a 
Gis (by Carrie Hritz, with thanks also to K. Verhoeven, University of 
Ghent). Note that sites form alignments along former watercourses. 


the north, where overland transport 
was the primary means of transport. 
Algaze is careful to avoid a determin- 
istic argument. He does point out 
the fundamental role that the Tigris- 
Euphrates river system played in the 
development of civilization, one that 
is often underplayed in other recent 
works on state development. Ironi- 
cally, there is little in the way of a 
truly natural environment in south- 
ern Mesopotamia. Rather, we are 
confronted with the results of con- 
stant interactions between human 
and natural processes that have re- 
sulted in a landscape that was both 
managed (by humans) but also sub- 
ject to natural catastrophes, some of 
which may have been triggered by 
human mismanagement, others by 
external environmental factors. 


Pattern of settlement sites in southern Mesopotamia, based 


Formative Stages of Irrigation 


Landscapes of irrigation are there- 
fore fundamental to an understand- 
ing of the rise of the state, but how 
did such sophisticated settlement- 
irrigation systems develop and 
flourish? 

Some form of irrigation is neces- 
sary for successful crop production 
in all parts of the Near East where 
rainfall is less than 200 mm per 
annum (Oates and Oates 1976: 111). 
Therefore, irrigation is a crucial fac- 
tor in the development of cultural 
landscapes in Mesopotamia. Irri- 
gation technology probably was 
not introduced as a total package 
but rather underwent a series of 
developmental stages from initial 
relatively simple, small-scale, and 
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undemanding forms towards larger 
and complex systems at a later date 
(Doolittle 1990: 18). Thus with Meso- 
American systems in mind, Doolittle 
recognizes that there existed three 
schools of thought for the develop- 
ment of irrigation technology. First, 
as suggested by William T. Sanders, 
canals may have been developed to 
carry water from springs to agri- 
cultural plots. Second, irrigation 
originated where drainage ditches 
were employed to convey water away 
from habitation sites (Flannery and 
Marcus 1976: 378). Third, fields were 
positioned where excess water could 
be directed away from natural stream 
flow, usually as a result of flooding 
(Smith 1965, cited in Doolittle 1990: 
137-138). Although these schools 

of thought should not be viewed 

as a template for the evolution of 
irrigation, they are relevant to the 
development of irrigation systems in 
and around Mesopotamia. 

The presence of early irrigation 
can be inferred from a variety of evi- 
dence, both indirect, in the form of 
ecofacts that relate to irrigation agri- 
culture, and direct, which is shown 
by the canals themselves. Indirect 
evidence for early irrigation can also 
be inferred from the location of ar- 
chaeological sites. If archaeological 
sites are situated beyond the limit of 
rain-fed cultivation, in areas where 
irrigation is required to produce a 
viable crop, then it is reasonable to 
infer that some form of irrigation 
was practiced around those sites. 
Nevertheless, care must be taken to 
ascertain whether the region has ex- 
perienced a marked climate change, 
because as Kouchoukos has argued 
for parts of southwest Iran, dur- 
ing the initial phases of irrigation 
development it is possible that the 
present winter rainfall regime may 
also have been supplemented by 
some summer rainfall (Kouchoukos 
1998). This could have resulted in a 
markedly different environment than 
that of today, with the result that 
the irrigation requirements of early 
crops could have been significantly 
different. 


Landscapes of Irrigation 


In many long-settled areas the 
actual channels can be elusive be- 
cause processes of landscape trans- 
formation may have erased the 
earlier evidence for irrigation canals. 
In such cases, indirect evidence for 
the earlier phases of irrigation can 
be sought from the carbonized re- 
mains of plants that were associated 
with enhanced water supply in an 
otherwise arid environment (Neely 
and Wright 1994: 183-185; Helbaek 
1972 and references therein). For 
example, paleoethnobotanical infor- 
mation implies that irrigation was 
employed certainly in the Sabz phase 
of southwest Iran (5200-5000 n.C.; 
Hole et al. 1969) and at Chagha Sefid 
(Hole 1977), and it probably can be 
traced to as early as 6000 8.c. (Hel- 
baek in Hole et al. 1969: 424). In 
terms of the landscape itself, despite 
promising breakthroughs in the rec- 
ognition of early irrigation in the 
1960s and 1970s, the direct evidence 
for the remains of unequivocal early 
canals themselves remains frustrat- 
ingly elusive. 

Specific evidence for the develop- 
ment of irrigation during the sixth 
millennium B.c. comes from the pre- 
historic mound of Choga Mami in 
eastern Iraq, where relict channels 
have been exposed in archaeological 
sections as well as on the ground sur- 
face, and irrigation is implied from 
carbonized plant remains. Choga 
Mami is located where the reliable 
rainfall is about 200 mm per annum, 
within a small oasis situated on 
an alluvial fan between the Zagros 
foothills and the edge of the Meso- 
potamian plain (Oates and Oates 
1976). The initial phase of irrigation 
appears to have taken advantage of 
the fan morphology, with the result 
that small prehistoric settlements 
were aligned up and down slope 
along what were essentially natu- 
ral watercourses. Profiles of small 
channels, some 2 m in width, filled 
with water-laid clay and associated 
with Samarran ceramics! were ex- 
posed in sections and were shown 
to be stratified within deposits at 
the edge of the mound (Oates 1969: 


124). The position of these Samarran 
channels, being below the inferred 
plain level of the period, suggests 
that they were not used for irriga- 
tion (unless the fields were some way 
downstream). On the other hand, 
similar channels at higher elevations 
in the mound (E and F of Oates 1969: 
127) were above contemporaneous 
plain level and therefore cannot have 
functioned as natural watercourses. 
Later irrigation was also evident in 
the form of a channel 4-6 m wide as- 
sociated with sherds of Ubaid 3 date 
(ca. 5000-4500 B.c.). 

The initial irrigation system, 
which was established in the Samar- 
ran period not long after 6000 B.c., 
probably entailed the artificial ma- 
nipulation of river flow or floods. 
The smaller early channels, which 
appear to have been in use when the 
land surface was aggrading (Oates 
and Oates 1976: fig. 5), were prob- 
ably part of an early phase of canal 
irrigation that directed water down 
the main slope of the fan. This is in 
the manner of natural drainage, but 
it was at a higher level so that water 
could have been raised on to the 
higher surfaces of the fan itself. Only 
later, but still associated with Samar- 
ran ceramics dated before 5000 B.c., 
were wider lateral canals established 
in the form of channels that followed 
the contours, Because of their spatial 
extent across wide areas of the plain, 
such canals could be constructed 
only when drainage was not incising 
into the fan surface (Oates and Oates 
1976: 109). Analysis of the palaeo- 
botanical remains, which included 
six-row barley, provided indirect evi- 
dence that irrigation was practiced 
(Field in Oates 1969: 140-141). 

In southwest Iran the judicious 
use of a range of both indirect and 
direct evidence suggests that irri- 
gation technology was introduced 
to the Deh Luran plain during the 
Choga Mami transitional phase (i.e., 
ca. 5400-5200 B.C.: Neely and Wright 
1994: 194), a phase that ushered in 
a change in the economy as well 
as an increase in the total number 
of sites in western Iran (Hole 1987: 
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35). The introduction of — six-row 
hulled barley (a grain that is fre- 
quently associated with irrigation), 
free-threshing hexaploid wheat, 
large-seeded lentil, flax, and do- 
mestic cattle all appear to have been 
associated with changes in social 
organization and irrigation agricul- 
ture, More direct evidence has been 
adduced from the Deh Luran plain, 
where early canals were apparent 
from the presence of broad, shallow 
depressions, sometimes with low 
spoil banks, and from the pattern 
of denser, greener vegetation (Neely 
and Wright 1994: 186). No canals 
have been found in stratigraphic se- 
quence between dated sedimentary 
deposits, nor have they been directly 
dated by ceramics or radiocarbon. 
Instead, their date has been inferred 
from the placement of sites along- 
side. In other words, an irrigation 
canal or channel was inferred to have 
been in use at a given time if two or 
more archaeological sites containing 
the occupation phase in question 
were present (Neely and Wright 1994: 
186). 

The employment of such indirect 
methodologies suggests that in the 
Deh Luran plain, canal technology 
evolved from smaller channels up to 
2 m wide and 50 cm deep and per- 
haps 4-6 km in length during the 
Choga Mami Transitional phase to 
larger features of 10-12 km length 
by Early Dynastic time (Neely and 
Wright 1994: 196-199). This increase 
in the scale of the canal systems 
corresponds approximately with in- 
creased population levels, as inferred 
from aggregate site area." Whether 
such an association between in- 
creased population and longer canals 
is due to more people being needed 
to dig the longer canals, or be- 
cause higher populations could be 
supported by the increased food 
production from such canals, or 
a combination of both, is unclear. 
Nevertheless, this observation does 
point out that canal systems are 
likely to become longer and more 
complex as population increases. 

In terms of social organization, the 
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larger canals of the Early Dynastic 
period were probably beyond the 
scale that was easily managed within 
immediate kin groups of a commu- 
nity (Neely and Wright 1994: 199; see 
also Fernea 1970). The relevance of 
such observations will be taken up 
later in this chapter. 

Unfortunately, as compelling as 
the evidence is from these two areas, 
many landscape features appear to 
be Jater in date than the formative 
phases of irrigation. These land- 
scapes must therefore be seen as 
complex palimpsests of later and 
earlier features rather than as single- 
phase landscapes. 

This is not the case, however, for 
the Daulatabad region of southeast 
Iran, where Martha Prickett's work 
around Tepe Yahya provides some 
of the earliest discernable evidence 
of relict landscapes in the Near East. 
In this arid part of southeast Iran, 
rainfall is insufficient for cultivation, 
and agriculture could not benefit 
from the presence of a large peren- 
nial river. Instead, the prehistoric 
communities were dependent upon 


flow from probably ephemeral wadis. 


Recourse had to be made to the use 
of runoff and spates for irrigation. 
This remarkable prehistoric land- 
scape is an excellent example of a 
landscape of survival. Here the en- 
tire landscape of low archaeological 
mounds, fields, and water chan- 
nels all survived until the 1970s and 
1980s, in part because there was no 
settlement subsequent to the fourth 
millennium a.c. to erase them. The 
Chalcolithic settlements that dotted 
this landscape developed upon a 
series of gravel fans deposited by 
the Rud 1 Gushk river a little above 
a dry lake depression. Fields were 
small (0.06-0.8 ha), usually 30-40 m 
apart, and were bounded by low 
ridges of cobble and stones, align- 
ments of cobbles and stone, low 
silt ridges, or rarely low walls two 
courses wide (fig. 5.2; Prickett 1986: 
696-712). Floodwater runoff fields 
initially appeared in southern, lower, 
or distal part of fans and the best 
examples of these were mapped over 


some 300 ha in the north fan area 
(Prickett 1986: 728). This is where 
the best soils, namely, the most 
moisture-retentive silts, occur and 
where conditions would have been 
most favorable for the development 
of flood-runoff agriculture (cf. Fogel 
1975, cited in Brown 1997: 255). 

By the latter part of the sixth 
millennium B.C., runoff agricul- 
ture must therefore have supported 
a thriving system of settlement 
(Prickett 1986: 655). By the mid fifth 
millennium s.c., settlement and cul- 
tivation then shifted to the mid fan, 
where fields were preserved on stable 
enclaves within the alluvial fan sys- 
tem (Prickett 1986: 656-657). These 
fields received water from both local 
sheet flood and floodwaters from 
the Rud I Gushk river. At one site 
(R37), two possible canals were re- 
corded in section. These took the 
form of a later straight-sided channel 
1.4 m wide by 0.7 m deep containing 
sherds and other cultural debris, and 
a lower, smaller presumably earlier 
canal. Being stratified between silts 
of the underlying silt plain and 
having some 4.5 m of prehistoric 
cultural deposits above, there is no 
doubt about the date of the chan- 
nel, although Prickett is careful to 
point out its artificial function is not 
proven. Irrigation canals that were 
difficult to distinguish from natural 
drainage channels eroded into the 
surface of the gravel fans, usually 
consisted of shallow depressions 
1-10 m wide, the straighter examples 
of which are thought to be humanly 
constructed. 

The irrigation canals probably 
received their water via temporary 
dams of stones across valley floors, 
which conveyed water to fields 
downslope, that is, in the same man- 
ner as the water-deflection structures 
(garbabands) of southeast Iran and 
Pakistan. Plant remains included 
einkorn and emmer wheat, hulled 
two- and six-row barley, millet, as 
well as capers and dates (Prickett 
1986: 670). The occurrence of dates, 
if they were not imported, suggests 
that irrigated palm gardens were 
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present as early as the mid sixth mil- 
lennium s.c. Although irrigation 
must have formed a mainstay of the 
local agricultural economy, it is sig- 
nificant that this settlement system 
terminated during the fourth mil- 
lennium B.c., at a time when ocean 
cores suggest that the effect of mon- 
soon rains was declining (Prickett 
1986: 651; Roberts and Wright 1993). 
It therefore seems likely that the 
immediate area of the Daulatabad 
fan was more verdant during the 
Chalcolithic than today, both as a 
result of greater seasonal moisture 
and because of the use of irrigation. 
Conversely, the environment appears 
then to have become significantly 
drier as a result of both the collapse 
of irrigation and climatic drying 
after the fourth millennium s.c. 

In summary, irrigated landscapes 
must have been in existence at least 
as early as the sixth millennium 
B.C. These systems were of modest 
size, however, being less then 6 km 
in length. Initially they employed 
the most rudimentary technique 
of channeling water along existing 
ground slopes or down alluvial fan 
gradients. Nevertheless, by 5000 B.c., 
more sophisticated lateral distri- 
bution systems such as that Choga 
Mami canal were in existence, Of 
the three examples discussed two, 
namely, those from Choga Mami 
and Daulatabad, show that early 
irrigated landscapes developed on 
alluvial fans. This is hardly surprising 
because as has been demonstrated in 
the New World, the lower slopes of 
alluvial fans provide optimum loci 
for the development of natural irri- 
gation. For example, in areas of Ak 
Chin-type farming in Arizona, this 
is where flow becomes unconfined 
and can therefore be spread across 
the fan surface (Waters and Field 
1986), 


Irrigation on the 
Mesopotamian Plains 


The austere environment of the 
Mesopotamian plains played a cru- 
cial role in the development of early 
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Fig.5.2 Prehistoric fields in area of Chalcolithic sites near Daulatabad, Iran (from Prickett, 
1986: fig. 9.5, with permission from The Tepe Yahya Project, Harvard University). 
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civilization. Because riverine water 
supply is so fundamental to the well- 
being of Mesopotamian society, it is 
appropriate to discuss this in more 
detail, so that we can understand just 
what problems the inhabitants of the 
plain had to cope with. 

First, the water supply of the 
Tigris-Euphrates rivers is not infinite. 
For example, although the gross area 
of cultivated and cultivable lands 
amounts to some 51,000 sq. km, the 
supply of irrigation water is only suf- 
ficient to irrigate some 30,000 sq. km 
(Ionides 1937: 5). Adams (1981: 6) 
provides an even more conserva- 
tive hgure and estimates that at least 
8,000 and not more than 12,000 
sq. km were capable of being irri- 
gated by the available water. This 
means that a significant portion 
of the plains would have been un- 
irrigable, with the result that some of 
this land would have been available 
as steppe pasture. As Adams has em- 
phasized, the contribution of pasture 
and pastoral communities is there- 
fore important for understanding 
Mesopotamian civilization. 

Although appearing to be flat and 
featureless, the Mesopotamian plain 
includes a wide range of distinctive 
physical landscape units (fig. 5.3). 
The plain forms a structural trough 
between the high folded mountain 
range of the Zagros Mountains of 
Iran to the northeast, with their 
fringing zone of alluvial fans that 
have accumulated from tributary 
valleys of the Adhaim, the Diyala, 
and Karun rivers as well as numerous 
minor valleys. To the west, the plains 
are bounded by the low plateau of 
the western desert developed upon 
‘Tertiary sedimentary rocks of the 
Arabian Shelf. The Tigris-Euphrates 
plain is sandwiched between these 
two regions. In the recent past, the 
plain comprised a mosaic of envi- 
ronments that included marshes 
and lakes, dune fields, sinuous and 
sometimes extensive gardens of date 
palms, as well as cultivated fields and 
of course wind-swept alluvial desert. 
That the ancient landscape was also 
patterned in this way is supported by 


textual evidence for ancient marshes 
(many of which were produced by 
humans [S. Cole 1994]) as well as 
dunes (Brandt 1990). It should not 
therefore be assumed that during 
Ubaid through Babylonian times 
the Mesopotamian lowlands simply 
formed an austere agricultural plain. 
Rather, they probably comprised a 
complex pattern of low levee ridges, 
levee slopes, flood basins, low “turtle 
backs,"? and sometimes very ex- 
tensive marshes, which together 
provided a complex of ecosystems 
that could have been exploited for 

a wide range of agricultural, garden 
and aquatic resources, 

'The physical landscape of south- 
ern Mesopotamia can be subdivided 
according to geomorphological 
provinces as noted below (fig. 5.3; 
based upon Verhoeven 1998: fig. 1), 
or as was preferred by some Islamic 
authorities, according to irrigated 
zones (Ibn Khurradadhbeh, cited in 
El-Samarraie 1972: 15-19). Here, the 
former has been adopted because 
it relates to physiographic regions 
that can be recognized on maps and 
satellite images: 
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. Relict flood plain and terraces 
north of Baghdad. 

. The flood plain of the meander- 
ing channels of the Tigris and 
Middle Euphrates. 

. The Tigris- Euphrates flood 
plains: (a) lower Tigris down- 
stream of Kut, (b) anastomosing 
flood plain of the Euphrates 
from near Hillah to Nasiriyah, 

. (a) Irrigation fan apron of the 
Diyala River, (b) Zagros and 
Karun fans, (c) Wadi al-Batin. 

. Zone of marshes and lakes: The 
limit of the marine transgres- 
sion at ca. 4300 8.C. is derived 
from Sanlaville 1989, updated 
by the recent information on 
the marine transgression de- 
rived from Aqrawi (2001). But 
as Adams (1981: 16) has warned, 
there may never have been 
a well-defined shoreline but 
rather a progression of swamps 
and brackish or saline lagoons. 
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6. The estuarine zone downstream 
of (5). 

7. The abandoned flood plain of 
the Tigris/Euphrates: 7a being 
the main survey area of Adams 
(1981), and 7b being the area 
east of the Shatt al-Gharraf. 

. Pleistocene terraces remain as 
occasional “islands” within the 
alluvium upstream towards Sip- 
par* (Verhoeven 1998; Buringh 
and Edelman 1955: 47-48). 
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The Physical Development of 
the Plain 


Geologically, the Mesopotamian 
plain forms part of a broad basin 
(or geosyncline) that has accumu- 
lated many hundreds of meters of 
sediment eroded from the upland 
basins within Syria, Iraq, Turkey, and 
Iran. These have accumulated over 
much of the Quaternary whereas 
folding has continued since the Late 
Tertiary period (Larsen and Evans 
1978: 231). The present topography is 
determined, in part, by the under- 
lying Pleistocene valley floored by 
deposits of sand and gravel that 
underlie a later complex wedge of 
sediments deposited over the last 
eleven thousand years (i.e. the Holo- 
cene). This Holocene sedimentary 
wedge is derived mainly from the 
Tigris, Euphrates, Diyala, and Karun 
river channels that cross the plain 
and have deposited their load via a 
series of sinuous channels. 

The classic study of Mesopo- 
tamian soils continues to be Bur- 
ingh's monograph (1960) and related 
papers (Buringh 1957; Buringh and 
Edelman 1955), which provide the 
foundation for some overall gener- 
alizations about landscape develop- 
ment. First, at the macrolevel and 
relevant to the history of channel 
development, it is possible to differ- 
entiate between sediments from the 
Tigris (with a pinkish brown hue and 
containing more epidote and alter- 
ite, and less green hornblende and 
augite) and those of the Euphrates 
(grayish brown with less palygorskite 
clay mineral). In addition, the mol- 
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Fig. 5.3 Physiographic regions of the Mesopotamian plains. For description of numbered regions, see text. 


Modified from Verhoeven 1998: fig. 1. 


lusk Anadon species appears to be 
confined to the waters of the Euphra- 
tes (Harris and Adams 1957: 158). 
The difference in mineral composi- 
tion and color is in part the result 

of the different geological sources of 
sediments for the two rivers as well 
as the weathering regimes of the par- 
ent materials that form the source of 
the sediments (Buringh 1960: 116; al- 
Rawi and Sys 1967). This difference is 


complemented by the assertion that 
the soils of Euphrates sediments are 
more fertile than those of the Tigris 
(Postgate 1992a: 174). 

That there was a contrast in poten- 
tial fertility between soils of different 
types was well known to the Sume- 
rian farmer (Postgate 1992a: 176), 
and it is necessary to counter the 
observation that Mesopotamian 
soils were either very fertile (cf. 


Herodotus, History 1.93) or of con- 
sistently low fertility (Potts 1997: 
14-15). Rather, the potential fer- 
tility of the soils varied considerably, 
depending upon topographic and 
geomorphological location. The 
soils of levees range from fine sand 
to silty clay loam, and being raised 
some 2-3 m above flood basins, 
these are well drained with relatively 
low water tables. On such levees, 
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conditions for crop growth are good, 
and these nonsaline levee soils are 
ideal for date and fruit gardens with 
multicropping of vegetables and 
other plants. Fundamental to an 
understanding of landscape devel- 
opment is the microclimate and soil 
climate that is associated with the 
palm gardens on levees. The advan- 
tage of providing ample shade for 
a lower story of plants was already 
well known to the Sumerians as far 
back as Early Dynastic times, and the 
tradition has been kept up until the 
present day (Nemet-Nejat 1998: 255). 
According to Buringh, these well- 
shaded soils have a low soil tempera- 
ture, high moisture content, a high 
level of biological activity, and little 
development of surface crusts, and 
they are homogenized by biological 
and soil-forming processes through 
the upper meter or so. This makes 
these soils of exceptional quality for 
agricultural use (Buringh 1960: 149) 
and provides a stark contrast to the 
soils developed on similar parent 
materials in neighboring desertified 
areas, which suffer extreme mois- 
ture and temperature fluctuations, 
are crusted, and become heavily de- 
flated with a surface crust of shells, 
potsherds, and other cultural debris. 
In contrast to the levee soils, 
those of the riverine basins are fine 
textured (silty clay loam to clay), 
occupy topographic lows, suffer a 
high groundwater level, are poorly 
drained, and are usually saline, 
sometimes markedly so (Buringh 
1960: 150-151). The lowest locations 
within the basins are variously occu- 
pied by haur and lake bottom soils, 
both of which experience inundation 
for at least part of the year and are 
therefore even less well drained than 
other parts of the basins. Overall, 
however, most Mesopotamian soils 
are low in organic matter; nitro- 
gen, and phosphorus but have an 
adequate level of potassium. Such 
deficiencies have been countered 
by the application of manure or 
ashes, and Islamic authorities were 
well aware of the value (as well as 
drawbacks) of both simple and 


compound fertilizers. Manures and 
fertilizers were classified as "hot" or 
"cold," depending upon their effect 
on plants, and much was written 

on the various sources of manures 

as well as their relative merits (el- 
Samarraie 1972: 74-75; el-Faiz 1995: 
263-268). Because application to hot, 
dry soils results in rapid oxidation of 
the organic matter (see below), it was 
preferable to apply them to soils that 
were moistened by irrigation and at 
best were well shaded. 

Remarkably little has been pub- 
lished on the sedimentary sequence 
of the plains, but the overall pat- 
tern of deposition and the associated 
topography can be gleaned from 
three sections from the northern, 
central, and southern parts of the 
plain. The northern sequence in the 
Sippar area was first established by 
the Belgian geomorphologists Paepe 
and Baeteman (1978) and subse- 
quently by K. Verhoeven (1998). Ver- 
hoeven hand-drilled cores across the 
present course of the Euphrates (to 
the southwest on fig. 5.4a) as well as 
across the levee of the ancient chan- 
nel. The second sequence, recorded 
briefly from the third river drain near 
Nippur, benefited from the presence 
of an open section that provided de- 
tails of individual features such as 
occupation deposits and canals as 
well as potentially datable artifacts. 
Finally, near the head of the gulf a 
crucial sequence for the Holocene 
history of the plain has been built up 
over the last fifty years as a result of 
petroleum exploration and related 
geological work (Aqrawi 2001). 

Typically, the extensive alluvial 
tracts of the central and upper plains 
exhibit a low relief topography with 
a vertical interval of some 2-5 m. 
This masks an underlying geology 
that is both subtle and complex. 

For example, in the two type areas, 
which are representative of much of 
the Mesopotamian plain, long sinu- 
ous levees consist of sandy channel 
deposits, sand and silt overbank de- 
posits, as well as silt and clay that 
accumulated within irrigation canals 
and on fields (Buringh 1957: 41). De- 
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pressions beyond or between the 
levees form broad often enclosed 
clay-filled basins that are frequently 
either saline or marshy because they 
accumulate the overflow water from 
floods or excess irrigation water. 
Their usually waterlogged status 
limits their potential for cultivation 
(but see below), and instead, many 
flood basins provide reeds, salt, areas 
for hunting and fishing, as well as 
pasture for the local communities. 

Both the northern and southern 
sections (fig. 5.4a and b) illustrate 
the fundamental geoarchaeological 
feature of the alluvial plains, namely, 
the development of levees. They also 
show the presence of a complex suc- 
cession of superimposed sedimen- 
tary units, which include channel 
bed and point bar sands deposited 
in large alluvial channels; fine sands, 
loamy sands, and silts relating to 
low-energy canals; riverine levees or 
irrigation levees, as well as silts and 
clays deposited in flood basins or as 
a result of low-energy flow on the 
flood plain itself. In addition, one 
encounters deposits of relict marshes 
such as that of the first millennium 
5.C. recorded in a deep stratigraphic 
sequence near the Musaiyib project 
(Harris and Adams 1957). The north- 
ern (Sippar) sequence demonstrates 
that a major Euphrates channel, 
which originally flowed through the 
area, was raised above the contem- 
poraneous terrain represented by a 
humic relict land surface (fig. 5.4a, 
based on Verhoeven 1998: figs. 18- 
20). This channel was succeeded, 
probably at some time during the 
second or early first millennium B.C., 
by sands and loamy sands accu- 
mulated in a more sluggish canal 
as well as lenses of similar deposits 
accumulated in minor channels. 

The third river drain section ex- 
posed a similar levee sequence, as 
well as at least one small canal and 
a wide channel (fig. 5.4b: 4 and 5). 
The latter feature, being sunk slightly 
below the contemporaneous flood- 
plain level (3), appears not to have 
been an artificial channel. This is 
because the lack of obvious upcast 
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Fig.5.4 Representative sedimentary sections across the Mesopotamian plains: (a) Auger transect, 
approximately 22 km long, through sedimentary accumulations of the levee of the old Sippar branch of the 
Euphrates (simplified from Verhoeven 1998: figs. 18-20). Auger holes are represented by vertical lines; 
deposits left blank are silts, silty clays, and silt loams. Cross-hatching refers to the “complex A sands” that 
were probably deposited within the channel and on point bars of the former Euphrates. They appear to be 
associated and contemporaneous with the flood basin clays to the southwest and northeast. Note that the 
base of occupation of Tell ed-Der (ca. 2300 B.C.) is at 29.5 m above sea level, and Sippar (3300 B.C.) is 28.5 m 
above sea level. The elevation of these sites suggests that the channel complex A was in existence roughly 
within this time interval, if not earlier. (b) Third River Drain section, near Nippur, Iraq, showing alluvial 


deposits and relict channels. 


deposits alongside the channel im- 
plies that it had not been subjected 
to large-scale cleaning-out opera- 
tions. A thin layer of cultural deposit 
of Ubaid/Uruk date (3a) at the south 
end of the section suggests that the 
flood plain (3) then ceased to ag- 
grade around Early Dynastic times 
and was followed by the accumula- 
tion of the deposits of a major levee 
(2). Finally, the upper gray-brown 
blocky silty clay (1) represents an 
irrigated soil, which apparently blan- 
keted the entire terrain from levee to 
flood basin. The stratigraphic posi- 
tion of this soil is late, and it can be 
inferred to be the result of Sasanian- 
Early Islamic irrigation that distrib- 
uted water across the entire plain in 
the area rather than being restricted 
to the better-drained levees. 


Whereas the Sippar section dem- 
onstrates that much of or even the 
entire Euphrates flow passed through 
the Sippar area until the second mil- 
lennium s.c., in the central Nippur 
section the northern channel (5) can 
only have conducted a small pro- 
portion of the Tigris or Euphrates 
discharge. From its stratigraphic re- 
lation to the main dated sequence 
on the levee (fig. 5.4.1-3), both the 
canal (4) and the alluvial channel 
(5) can tentatively be dated in the 
range Ubaid through Early Dynastic, 
whereas the levee (2) postdated the 
Early Dynastic and appears to cor- 
respond to the large channel system 
that persisted from Early Dynastic 
through to Early Islamic times. This 
follows a line to the northeast of 
Nippur through Adab on figure 5.11. 


The shift from a low-energy flood- 
plain environment (fig. 5.4b: 3) to 
higher-energy sands (2) was clearly 
abrupt, and it may have resulted 
from either the abrupt shift to a new 
river course along this line (i.e., an 
avulsion) or the construction of a 
new canal. 

Opinion on the precise history of 
the head of the gulf has fluctuated 
over the past century, with opposing 
views being taken by, for example, 
De Morgan (1900), who argued for 
the extension of the gulf well inland 
into the Mesopotamian plain. Lees 
and Falcon suggested that there had 
been little change in the shoreline 
of the gulf because the downward 
settling of the plain was balanced by 
the incoming sediments (Lees and 
Falcon 1952). Today, however, there 
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is a consensus in favor of a maximum 
marine incursion that extended in- 
land to the vicinity of Nasiriyah/Ur, 
that is, perhaps as much as 250 km 
upstream of the present coastline 
near Fao on figure 5.3 (Larsen and 
Evans 1978; Sanlaville 1989). Geo- 
morphological studies in the vicinity 
of Tell Oueli demonstrate that during 
the Late Glacial Maximum around 
18,000-20,000 years ago, the Eu- 
phrates had incised at least 4 m into 
its preexisting plain level and that 
there followed a progressive rise in 
the sedimentary surface during the 
Early and Middle Holocene that 
corresponded in part to the rise in 
sea level (Geyer and Sanlaville 1996: 
394-396, 406). 

The sedimentary sequence from 
borcholes indicates that between 
Nasiriyah and Basrah during the 
early- mid Holocene, the sea trans- 
gressed inland across an earlier 
Holocene alluvial plain to deposit 
the gray marine clays known as 
the Hammar formation. This for- 
mation was then overlain by silty 
clays, evaporites, and then again 
silty clays, which resulted from the 
progradation of coastal marshes, 
sabkhas, and riverine deposits re- 
spectively. This post-Hammar phase 
of marsh and alluvial accumulation 
resulted in the infilling of the pre- 
existing embayment (Aqrawi 2001). 
Although the details of infilling and 
the contribution of tectonic activity 
to the development of the basin 
continue to be debated, it now ap- 
pears that around 6000 B.c., sea level 
rapidly encroached up the Lower 
Mesopotamian/gulf plain so that by 
4000 B.C., a marine limit of 1-2 m 
above the present probably existed 
close to Ur or Eridu (Geyer and 
Sanlaville 1996: 396). Whether this 
marine embayment took the form 
of a broad bay, a narrow estuarine 
inlet, or a patchwork of lagoons of 
varying salinity remains unclear, but 
recent boreholes suggest that for at 
least part of this transgressive phase, 
the inlet was both broad and open 
(Aqrawi 1995: fig. 2). 


Dynamics of Sedimentation 


The hallmark of the sedimentary 
sequence of the plains is its con- 
siderable chronological and spatial 
variability. Recent studies of the 
depths of burial of the lowest occu- 
pational levels of archaeological sites 
support earlier observations that 
sedimentary accumulations were 
greater in the Diyala fan and upper 
alluvial plain than further to the 
south (Adams and Nissen 1972: 9; 
Reichel 1997). According to Clemens 
Reichel (1997), who has estimated 
the overall depth of sedimentation 
at excavated sites from the depth of 
burial of the lowest levels below the 
level of the adjacent plain, the sedi- 
mentation on the Diyala plains has 
been 8-n m since the Uruk/Jamdat 
Nasr period. This compares with 
figures of 6.2 and 9 m in the Sippar 
and Kish areas respectively, 5.2 m at 
Nippur, and 1-1.80 m further to the 
south at Fara and Adab. These figures 
eloquently demonstrate that the bulk 
of sediment deposition has occurred 
in the upper part of the plains and 
Diyala fan. This is probably because, 
first, there was increased sediment 
transport into the rivers from the 
upper basins; second, irrigation has 
diminished water discharge in the 
downstream direction; and third, 
more silt load was intercepted by 
low-gradient canals and ditches. 
The high spatial variability of 
deposition is further complicated by 
the dynamic nature of the processes 
of erosion and sedimentation that 
have prevailed at different times. 
Such patterns are crucial to land- 
scape interpretation because in any 
given area of the plain, one site may 
be buried by several meters of allu- 
vial sediment, whereas another of 
roughly the same date may sit on 
a pedestal of sediment above plain 
level. Such anomalous patterns ap- 
pear to result from the patchy and 
localized nature of alluvial sedimen- 
tation combined with the removal 
of sediments by episodes of intense 
aeolian degradation. In addition, 
compaction of the underlying sedi- 
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ments may have resulted in some 
sedimentary sequences being com- 
pressed, 

Erosional/aggradation cycles in 
the alluvial plains are illustrated by 
the following model (fig. 5.5), which 
assumes the existence of a broad 
alluvial plain crossed by narrow 
riverine or channel belts (natural 
or artificial) and interspersed with 
zones of alluvial desert that do not 
receive irrigation or flood water from 
the rivers. If there are no major de- 
clines in sediment input to the rivers, 
and if sea level has remained at a 
roughly comparable level since the 
mid-Holocene high stand, riverine 
areas would progressively aggrade 
as a result of sedimentation within 
and alongside the channels as well 
as from increments of silt/clay as- 
sociated with both irrigation canals 
and fields. Palm groves, which 
usually form linear belts along the 
channels, would exhibit stable, ag- 
grading, fertile soil environments 
with their own relatively cool and 
moist microenvironments, whereas 
fields further down the levees be- 
yond the palm groves would lose 
sand-sized silt/clay aggregates as a 
result of deflation. These particles 
would then be deposited elsewhere 
as "parna" (or clay) dunes. In ex- 
treme cases, entire depositional units 
such as marsh clays can be removed 
by deflation. Elsewhere in the allu- 
vial desert, soils will aggrade if they 
receive episodic floods. Otherwise, 
they will degrade as a result of aco- 
lian activity, which removes the 
unvegetated soil, unless or until a 
protective armor of coarse materials 
(potsherds, fired clay, etc) develops. 

Thus during periods of channel 
stability, riverine areas will aggrade, 
and cereal fields will undergo allu- 
vial aggradation but will also act as 
supply zones for developing dune 
fields down wind (Brandt 1990), 
whereas desert areas will degrade. 
However, should there be a complete 
channel shift as a result of either a 
natural avulsion event (see below) or 
a deliberate diversion, and if water is 
not maintained in the original chan- 
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Fig. 5.5 Aggradation and degradation cycles in the Mesopotamian 
plain: (a) Model of aggradation/degradation cycle on the Mesopo- 
tamian alluvial plain showing an aggrading alluvial ridge (to the top 
left) and a degrading scour plain (lower right). The latter is exposing 
relict meandering and low sinuosity channels, as well as pedestaled 
archaeological sites. (b) Schematic view of the same area showing 
potential cycles of aggradation and degradation: (1) shows an initial 
ground surface with sites represented by pentagons; (2) phase of 
aggradation along a river channel system (A) and associated deflation 
in the nearby desert (B); (3) represents the final stage of aggradation 
(in A) and deflation (in B) prior to a channel shift. The direction of the 
initial stage of aggradation and degradation is shown by solid arrows, 
and the onset of degradation in Zone A and aggradation in Zone B is 
indicated by broken-line arrows. As a result of this process, sites on 
surface 1 will either be buried (in Zone A) or pedestaled (in Zone B). 
In theory (although confirmed cases of this are not known), buried 
sites in Zone A could be eventually exhumed as a result of the later 
phase of degradation. 
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nel, the palm groves will die, soils 
will desiccate, sediment input will 
drop to zero, and surface degrada- 
tion will commence. Even new dune 
fields will develop as a result of in- 
creased supply of silt/clay aggregates 
derived from the deflation of relict 
irrigation and garden areas (Arm- 
strong and Brandt 1994). Meanwhile, 
if the riverine zone has shifted to 

the desert (as a result of canal con- 
struction or channel avulsion), a new 
cycle of aggradation will begin. 

The complexity of landscape 
traces that remains today is evi- 
dent from the sketch map of a 
small area near Abu Salabikh and 
Nippur (fig. 5.6). Here, the main 
Ubaid/Uruk channel traces are 
obscured by what appears to be a 
mainly post-Early Dynastic irri- 
gation levee (see also fig. 5.4b). A 
broad northwest-southeast band of 
plain scoured by sand transporting 
winds (aeolian scour plain) shows 
evidence not only of relict mean- 
ders but also of archaeological sites, 
sand dunes, relict marsh (evident as 
olive-green silts in auger holes east 
of Abu Salabikh), and relict canals. 
Forming a broad tract to the west 
and southwest is the zone of mod- 
ern cultivation comprising irrigated 
fields and canals as well as a num- 
ber of archaeological sites that have 
been buried (11, 16, and parts of 15; 
fig. 5.6 inset). Of these, two sites 
(15 and 16) date to the Uruk period 
and are therefore contemporaneous 
with several sites in the area of relict 
meanders. This example therefore 
illustrates how in an arid alluvial 
landscape a land surface of a given 
date may be close to the modern sur- 
face in one locality (at A), be deeply 
buried, as along the levee (B), near 
the surface or pedestaled (at C), and 
buried at D. In area D, not only are 
sites buried but also the entire land- 
scape seems to have been blanketed 
beneath irrigation silts. Hence, early 
channels can be traced between the 
mounds of both Abu Salabikh and 
Nippur, although today these are 
masked by a blanket of alluvium 
(Wilkinson 1990b). 
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Channel Patterns of the Alluvial 
Plain 


Today the Tigris and Euphrates river 
channels exhibit three contrasting 
morphologies. 


— Upstream of the alluvial plain 
in Syria, Turkey, and northern 
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Iraq river channels are braided 
or a combination of braided 
and meandering; they transport 
bed loads of sand and gravel 
and flow down relatively steep 
gradients. 

— [n the upper alluvial plains 
where the host sediments are 
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Fig.5.6 Details of the 
Mesopotamian plain near 
Nippur/Abu Salabikh: (a) Sketch 
map of Nippur/Abu Salabikh 
area showing landscape 
taphonomic zones with selected 
sites (based on Adams 1981 and 
surveys by the author). The 
aeolian scour plain (A, C) 
includes relict meanders (those 
indicated being of fourth 
millennium B.c. date; Adams 
1981: 62); sand dunes are stippled. 
Sites in these two zones are of 
various periods and have been 
partly denuded and perhaps 
pedestaled by aeolian activity. 
The post Early Dynastic 

levee (B), shown in section in the 
third river-drain section 

(fig. 5.4b), has partly buried the 
pre-third-millennium s.c. land 
surface. The relict river channel 
of the Euphrates is based on 
auger transects at Abu Salabikh 
(Wilkinson 1990b), the Nippur 
map (ca. thirteenth-century 
tablet) and CORONA image 
interpretation (see also fig. 5.8). 
The western landscape zone 

(D: horizontal lines) was under 
irrigated cultivation at the time 
of Adams' survey. 

(b) Archaeological sites visible on 
the surfáce (solid black) and 
buried by alluvial/irrigation 
sediments (broken lines) in area 
of Abu Salabikh. 


fine (i.e. silt and clay), the 
channels of both rivers adopt 
a single-thread meandering 
pattern. 

— Finally, in the lower courses 
(fig. 5.3) the two rivers bifur- 
cate into subsidiary channels, 
thereby forming an anastomos- 
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ing trace, the branches of which 
are often less sinuous than 

the main channels further up- 
stream. Although today such bi- 
furcations occur downstream of 
Hindiyah on the Euphrates, and 
al-Kut on the Tigris, in earlier 
times they may have occurred 
as far upstream as Falujah and 
Samarra. Bifurcation usually 
results from the abrupt shifting 
of a river channel to produce a 
new branch. If there has been 

a breach in the riverbank or 
levee, a new channel is formed 
as an offshoot of the main chan- 
nel, This process of bifurcation, 
known as avulsion, is crucial 

to the interpretation of both 
alluvial hydrology and the de- 
velopment of irrigation systems, 
as will be discussed below. 


Although little is known about 
the Pleistocene rivers of the Meso- 
potamian lowlands, from the sedi- 
mentary geomorphology of the 
Pleistocene alluvial terraces along- 
side them it can be inferred that 
during Pleistocene cold spells, Meso- 
potamian rivers would have flowed 
via braided channels separated by 
sand and gravel islands. 

Satellite images and aerial photo- 
graphs show numerous traces of 
relict channels, some of which can 
be associated with ancient settle- 
ment (Adams 1981: 1-51). Relict 
meanders take various forms: (a) 
bedded alluvial deposits of sand 
and silt, (b) patterns of differential 
growth of vegetation that exploits 
soil moisture within buried channels 
(Gibson personal communication; 
Harris and Adams 1957: 161), (c) 
fine, silt/clay channel fills that re- 
tain moisture after rains (fig. 5.7; 
Geyer and Sanlaville 1996: pl. IV), 
and (d) field patterns that reflect 
the topography and sediments that 
were in existence when the fields 
were laid out. Although relict chan- 
nels are frequently difficult to date 
without recourse to dating the actual 
sediments or contained organic 
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Fig. 5.7 Trace of a relict canal or channel near Abu Salabikh, Iraq. The 
channel course has been accentuated by the clay fill, which has retained 
moisture from recent rains; in addition, any bank of upcast soil has 

been blown away by wind action. 


materials, the presence of sites of 
known dates in association with 
such channels can indirectly suggest 
when the channels were in use. This 
of course assumes that the inhabi- 
tants of the later settlements did not 
by chance build upon a preexisting 
river channel. The best example of a 
dated channel occurs to the north of 
Nippur. By assuming at that site that 
river meanders predated a group of 
key sites of Late Uruk date, Adams 
was able to suggest that meander 
morphology evolved from a low 
sinuosity to a meandering form. This 
implies there was a shift from a chan- 
nel with a higher gradient during 

an earlier Ubaid phase to a mature, 
meandering channel that was mainly 
associated with a silt and clay flood 
plain during the Uruk (Adams 1981: 
62). Such a change can also occur 
when a channel shifts from trans- 
porting more bedload to one in 
which finer silt or clay is transported 
as suspended load. 

Such well-developed relict channel 
traces, although sporadically occur- 
ring in many parts of the plain, are 
not uniformly present, in part be- 
cause the sedimentary deposits and 


vegetation are not always favorable 
to their preservation or because the 
accumulations of later levees have 
obscured them (Adams 1981: 31). 

Recent mapping of the plains by 
Robert Adams and Jennifer Pour- 
nelle at the University of Califor- 
nia at San Diego has revealed, in 
addition to large areas of hitherto 
unknown field and irrigation sys- 
tems (see below), numerous traces 
of ancient relict meanders of vari- 
ous dates. Because some areas, such 
as that to the west of Tell Oueli, 
consist of relict late Pleistocene de- 
posits (e.g., Geyer and Sanlaville 
1996: fig. 5) into which the Euphrates 
incised during the Late Glacial Maxi- 
mum, some meander traces may be 
of pre-Holocene date. Unfortunately 
lack of information on Quaternary 
stratigraphy of the plains precludes 
our being able to differentiate be- 
tween Holocene channels and those 
of Pleistocene date. 

'To understand the capricious be- 
havior of Mesopotamian channel 
systems, it is necessary to examine 
the mechanics of channel move- 
ment. Specifically this entails an 
understanding of the process of 
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“avulsion” in which a river course 

is suddenly abandoned in favor of 
another course, usually at a lower 
topographic level (Allen 1965). A 
characteristic feature of an avulsion 
is that an old meandering channel 
flowing along the crest of its own 
alluvial ridge or levee of accumu- 
lated deposits spills over its banks 
or exits them via an existing gap or 
crevice, As a result, the new chan- 
nel ultimately flows down the levee 
slope and across the flood basin, 
after which it either disappears into 
swamps or finds its way back into 
the main channel further down- 
stream (Jones and Schumm 1999). 
Such new channels, which frequently 
exhibit a low sinuosity (i.e., are less 
meandering), usually leave part of 
their low continuing along a sinu- 
ous old channel (Stouthamer and 
Berensen 2000: 1053). If both new 
and old channels were observed in 
relict form, it might, however, be 
concluded from their contrasting ge- 
ometries that each had been formed 
under different environmental con- 
ditions (Brizga and Finlayson 1990: 
395, 399). 

Avulsion therefore results in mul- 
tiple channels that follow often 
markedly different courses across 
the plain; these are termed "anas- 
tomosing" if they are low-energy 
channels associated with fine sedi- 
ments (Nanson and Huang 1999: 
478). By creating new channels, anas- 
tomosing systems càn provide op- 
portunities for the local communities 
to extend the existing irrigation net- 
work. Nevertheless, the abrupt shift 
of a channel to a new course, by re- 
moving the water supply from some 
areas and devastating settlements 
and their fields in others, can be a 
catastrophe for the local inhabitants 
(Gibson 1973). I argue, however, that 
both opportunities and catastrophes 
are offered by this mode of channel 
development, and an understanding 
of both processes is crucial to an as- 
sessment of settlement and economy 
of southern Mesopotamia (Schumm 
1992). But before discussing possible 
human responses, it is necessary 


to examine why avulsion may have 
been such a characteristic feature of 
the plains. 

In general, the diminishing gra- 
dient of the Mesopotamian plains 
downstream is associated with a 
progressive decrease in riverine dis- 
charge in the same direction (as a 
result of irrigation and evaporation). 
This is a characteristic feature of 
anastomosing rivers (Nanson and 
Huang 1999: 489). Furthermore, 
where a river enters a very low gra- 
dient plain, the reduction in gradient 
can increase aggradation to such a 
point that overbank spillage becomes 
more probable. Although sediment 
accumulation is not a primary cause 
of avulsion, the tendency of a river 
to clog with sediment can destabi- 
lize the river or push it towards a 
threshold condition in which a peri- 
odic flood may serve as a trigger 
for avulsion (Jones and Schumm 
1999: 175-176). Specifically, very high 
“megatlood” events such as those re- 
corded in the third millennium s.c. 
in the valley of the Syrian Euphrates 
would almost certainly trigger avul- 
sions (Tipping in Peltenburg et al. 
1996). Triggers other than floods can 
include tectonic events, breaches of 
the levees by animal trails (Jones 
and Schumm 1999), or of course 
human activities (Stouthamer and 
Berendsen 2000: 1062). 

In the case of the Euphrates, there 
is good evidence for severe bank- 
bursting floods in the first half of the 
second millennium s.c. In addition, 
several important watercourses be- 
came choked with silt and vegetation 
(Cole and Gasche 1998: 9-10). This 
combination of channel clogging 
with high peak floods provides ideal 
conditions for avulsion to take place, 
and it is particularly significant that 
the major branching point of the Eu- 
phrates near Sippar is located where 
the long profile of the river abruptly 
decreases in gradient. Because this 
provides ideal conditions for avul- 
sion, such a major branching area 
could be described as a "node of 
avulsion" (Stouthamer and Beren- 
sen 2000: 1053; Morozova and Smith 
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1999: 242). Avulsion is not simply 

à hypothetical situation in Meso- 
potamia: Gibson has described in 
some detail the human response to a 
late nineteenth- and early twentieth- 
century shift in the Euphrates at 
Hilla (Gibson 1972). Similarly, a 
medieval Islamic avulsion appears 
to have diverted the Tigris near 
Samarra (Northedge et al. 1990). 
Areas that are particularly vulnerable 
to avulsions are those at the head of 
the plains (such as Faluja/Sippar), 
where there is an abrupt change of 
gradient, and areas near the head 

of the gulf, where a rising sea level 
would have decreased channel gra- 
dients thereby encouraging within- 
channel aggradation and potentially 
pushing the river towards the thresh- 
old of avulsion. For example, in the 
Rhine delta, an avulsion zone has 
been recorded within some 40 km 
of the mouth of the estuary at about 
7500 B.C. This zone then moved in- 
land over the next four thousand 
years as sea level rose (Stouthamer 
and Berensen 2000). 

The Mesopotamian plain not only 
exhibits an anastomosing channel 
pattern and provides evidence of 
avulsions during the period of the 
historical record; it also exhibits 
numerous conditions that would 
increase the likelihood of channel 
avulsion. But whether such avulsions 
became an opportunity or a problem 
would depend partly on the scale of 
the floods that initiated avulsions 
and also on the response of the local 
communities and administrative 
systems. 

Because the breaking of river- 
banks or levees by natural floods 
or by human action (i.e., for irri- 
gation) must have been frequent 
events, there would be numerous 
weaknesses in the channel banks 
that would encourage avulsion. Any 
increase in the total length of chan- 
nels by subdividing the water of one 
channel into two would provide cir- 
cumstances that would eventually 
allow population to increase in di- 
rect proportion to channel length. 
One might therefore expect settle- 
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ments to be established along the 
new channel. Nevertheless, it is un- 
likely that the old branch would be 
deserted because avulsions do not 
necessarily result in the immediate 
drying of the old bed upstream of 
the point of avulsion. Instead, flow 
tends to be maintained in both new 
and old channels, thereby consti- 
tuting a partial avulsion (Stouthamer 
and Berendsen 2000), Being ona 
raised levee, and because all the irri- 
gation facilities would have been in 
place, the old channel would have 
continued to be the most advan- 
tageous area for irrigation; on the 
other hand, the new channel may 
have invaded a flood basin, with the 
result that opportunities for gravity 
flow from the channel itself would 
have been limited. Also because the 
older preavulsion channel is often 
more sinuous than the new one 
(Brizga and Finlayson 1990: 394- 
395; see fig. 5.8), the newly developed 
channel may have provided an ad- 
vantageous route for boats. With 
the development of a new channel, 
and the growth of some new settle- 
ments along it, it would have been 
in the interest of the inhabitants to 
maintain the point of avulsion so 
that both old and new communities 
would have received flow. Therefore 
the management and maintenance 
of key bifurcations would have been 
important foci of public works. 
Thus the question arises as to 
what extent the elongated channels 
that flowed from north to south 
through the entire length of the 
Mesopotamian plains were natu- 
ral river channels, excavated canals, 
or a combination of both. In other 
words, were they simply anabranches 
of rivers that required maintenance 
only at key points such as bifurca- 
tions or where sedimentation was 
most problematic? It has been sug- 
gested that by the third millennium 
B.C., greater parts of the Mesopo- 
tamian channels were essentially 
canalized and artificial (Nissen 1988: 
96, 130). Postgate points out that al- 
though there are frequent mentions 
in cuneiform texts of the cleaning 


of canals, there is little evidence for 
them being dug in the first place 
(Postgate 1992a: 179). This problem 
has been stated by Adams (1981: 144) 
in the context of the apparently rapid 
development of irrigation works 
during Early Dynastic times: "Pre- 
cisely this kind of [rapid] growth 
would be needed if there were to 

be a transition from localized, ad 
hoc, generally small-scale irriga- 
tion concentrated along the back 
slopes of particular natural levees 

to extensive increasingly artificial 
intercommunity systems.” 

The channel system of southern 
Mesopotamia may not therefore be 
the result of the massive organization 
of huge teams of labor to excavate 
megacanals along the entire length 
of the plain. Instead, the very long- 
est channels may simply have been 
the result of channel management 
in which key points such as nodes 
of avulsion, other channel junctions, 
excessively weedy or silty stretches, 
and so on were the subject of fo- 
cused teams that cleaned, dug, and 
maintained the system at only those 
points that required attention. 

By simply cleaning and man- 
aging natural channels, some of 
the problems of canal modification 
pointed about by Doolittle for Meso- 
American canals would have been 
avoided (1990: 153). Although it is 
natural to assume that with popu- 
lation growth or increased food 
demands existing channels would be 
extended, such a simple policy could 
have run into considerable problems: 


Extending canals or adding new 
ones to existing irrigation net- 
works is . . . a task more complex 
than many researches have as- 
sumed. Not only do new segments 
have to be added, but all the canals 
upstream of the new sections have 
to be enlarged and reshaped. In 
quantitative terms, doubling the 
size of an irrigation system in- 
volves much more than simply 
doubling the lengths of canals. In 
terms of materials alone, the earth 
moved in expanding even a simple 
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system would be at least three 
times as great. (Doolittle 1990: 153) 


On the other hand, Fernea notes 
that around the modern town of 
Dagharah the local communities 
gradually extended the canal sys- 
tem. Similarly, second-millennium 
B.C, texts refer to the modification 
of canals or channels (see van Driel 
1988: 137). Both of these instances 
indicate that the principles of good 
canal design can be violated, albeit 
not without problems (cf. Doolittle 
1990). 


Overall Channel Shifts during 
the Holocene 


Whereas much information con- 
cerning the riverine environments 
can be gleaned from soils and geo- 
morphology, the overall geography 
of changing river channels has been 
assembled from the careful compila- 
tion of information from cuneiform 
texts, aerial photographs, archaeo- 
logical surveys, and satellite images. 
As a result of the rapid pace of de- 
velopment of satellite imaging, there 
has been a surge of new informa- 
tion since about 1990, and a number 
of new models of riverine geogra- 
phy have recently been proposed. 
Earlier reconstructions, building 
upon Jacobsen's model (1960), sug- 
gested that most of the alluvial plain 
received its water from the Euphra- 
tes, which split into a number of 
branches (Gibson 1972: fig. 69). This 
river episodically shifted to the west- 
ern part of the plain so that by the 
Kassite period, much settlement was 
probably outside the realm of those 
areas surveyed by Adams (Brinkman 
1984). In fact, analysis of satellite 
images by Adams and Pournelle now 
suggest that there was a major west- 
ward deflection of Euphrates flow 
as early as the Ur 111 period, or even 
earlier, and that this course can be 
traced as far south as the city of Ur. 
Effectively, the Tigris, which has a 
higher and more variable discharge 
than the Euphrates and today flows 
through an incised channel, was 
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12 Kilometers 


CORONA image showing relict channel system to south of Nippur, together with the branching 


network of an irrigation system (near Site 1237). Light areas adjacent to the channels represent levees and 
sediments cleaned out of channels; the pale area to the northeast is alluvial desert, the dark variegated 
terrain representing recent cultivation; sites (numbered) are taken from the surveys of R. McC. Adams 1981. 
(Compiled by Carrie Hritz; photograph courtesy of the U.S. Geological Survey) 


thought to have been little used for 
irrigation until around the Hellenis- 
tic period. At this time the main cen- 
ters such as Seleucia developed on 
the Tigris, and subsequently, massive 
imperial irrigation systems were con- 
structed (Adams 1981: 7). Although 


Adams considered the likelihood 

of the existence of a joint Tigris- 
Euphrates channel (Adams 1981: 16; 
see also Paepe 1971), this was diffi- 
cult to prove. In more recent years, 
a number of scholars have accepted 
the possibility that large parts of the 


plain were watered from the Tigris 
itself or perhaps from a combined 
channel of the Tigris/Euphrates (e.g., 
Algaze 2001, fig. 1). Building upon 
an earlier study of Heimpel (1990), 
Steinkeller makes a compelling case 
that suggests that during Ur 111 
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times, a course of the Tigris flowed 
east of Nippur through Adab and 
Zabalam, that is, well to the south- 
west of the modern Tigris (fig. 5.11; 
Gersche et al. 2002; Steinkeller 2001). 


The Development of Irrigation 
Systems 


Existing models for the earlier stages 
of the development of irrigation sys- 
tems in the Mesopotamian plains 
build upon ecological arguments 
(e.g., Buringh's model summarized 
below). Three further stages supply 
more complex reconstructions based 
upon information gleaned from 
cuneiform texts, archaeology, and 
geomorphology. 

Three methodological approaches 
can be recognized for the historical 
interpretation of irrigation: 


— The first was made during 
the Diyala project, initially by 
Jacobsen during the 1930s and 
later by Jacobsen and Adams, 
both of whom attempted recon- 
structions on the assumption 
that alignments of settlements 
must have fallen on the same 
watercourses (Jacobsen 1958). 

— More sophisticated reconstruc- 
tions were then made possible 
by the judicious use of cunei- 
form texts, which referred to 
sites being located on named 
watercourses. This resulted in 
Jacobsen's reconstruction of the 
Waters of Ur (1960, 1969). Using 
these principles, additional 
reconstructions of channel sys- 
tems were then made by Adams 
(1965; Adams and Nissen 1972; 
Adams 1981), Gibson (1972), and 
Wright (1969). 

— The third stage utilized detailed 
topographic maps to recon- 
struct the actual levees. Cole 
and Gasche then employed tex- 
tual sources that were employed 
to link those levees and the 
sites along them with named 
channels and their associated 
sites (Cole and Gasche 1998). 
Types of evidence include topo- 


graphic levees and flood basins, 
channel traces on the ground 
(Adams 1981: 27-37), sluices 
(e.g., Tello), auger profiles across 
channels (Verhoeven 1998), 
physical traces of channels on 
aerial photographs, and satellite 
images. As a result of the work 
of Gasche and colleagues, it has 
become clear that some levee 
systems did not correspond to 
channel systems inferred by 
Adams and instead, in some 
cases, earlier reconstructions re- 
sult in channels flowing up and 
over levees. 


A total of five stages are recogniz- 
able in the development of Mesopo- 
tamian irrigation systems. Of these, 
the initial stage is inferred from 
slender and elusive evidence, the 
following three stages are inferred 
from a combination of historical, ar- 
chaeological, and geomorphological 
data. 


(a) Initial Developments. Evi- 
dence from soil development and 
geomorphology, as well as the ob- 
servation that most archaeological 
sites (as recorded by air-photo analy- 
sis) were located on soils of highest 
quality, led Buringh to suggest an 
evolutionary trajectory of irriga- 
tion agriculture as follows: "Early 
cultivation" would have taken place 
in those parts of flood basins that 
dried out in time for sowing. The 
timing of this would partly deter- 
mine the types of crops to be grown, 
so that supplementary soil moisture 
would be supplied via flood gullies 
that channeled water through levee 
breaks. Potential locations for these 
early stages of irrigation can be rec- 
ognized as the distinctive deposits 
of "crevasse splays" that fan out over 
the levees (fig. 5.9 left; Verhoeven 
1998) or dendritic channel patterns 
radiating out from levee breaks 

(fig. 5.9a-c; Buringh 1960). Water 
flow through levee breaks could be 
adjusted by human activity, and with 
increasing scale of settlement and 
population growth, the channels 
themselves could be manipulated 
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and lengthened until they too de- 
veloped levees. Formative stages of 
irrigation may also have included 
flood recession (i.e., décrue) agri- 
culture during which certain crops 
were sown after the retreat of the 
flood (Kouchoukos 1998: 224). Sup- 
plementary water could come from 
rainfall or have been applied later in 
the cropping season. Furthermore, 
in the perimarine zone near the head 
of the gulf, agriculturalists could 
have taken advantage of the daily 
tidal fluctuations that would raise the 
water to the level of fields (Nelson 
1962; Kouchoukos 1998: 229). Al- 
though none of the above ecological 
models has independent support 
from archaeological evidence, it is 
clear that in Lower Mesopotamia 
during the earlier Ubaid period, a 
wide range of environmental niches 
would have existed. These included 
levees, moist flood basins with 
marshes, levee break areas subject to 
flooding, areas subject to recession, 
and tidal fluctuations, all of which 
would have provided a complex mo- 
saic of opportunities for the original 
settlers (Algaze 2001). 

Sustained erosion and sedimen- 
tation over the millennia appear to 
have erased or obscured traces of the 
earliest canals. Nevertheless, Ubaid 
and earlier Uruk sites in the area of 
Warka (Uruk) form approximate 
alignments that might result from 
the sites falling along the line of a 
single canal (Adams and Nissen 1972: 
fig. 2). Alternatively, more recent 
satellite-image studies suggest that 
Ubaid sites may have been located 
upon slight rises in the underlying 
plain surface (turtle backs) within an 
otherwise deltaic, marshy environ- 
ment (Adams 2001; Pournelle 2001b). 
Unfortunately, the lack of detailed 
geoarchaeological field studies makes 
it difficult to determine the envi- 
ronmental context of such sites, and 
it is possible that other sites may 
be buried at lower levels. The agri- 
cultural support system of Ubaid 
sites in the lower plains may have 
taken the form of flood-recession 
agriculture, or alternatively, small 
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Fig.5.9 Left: Alluvial geomorphology of the junction of the Tigris and 
Shatt al-Gharraf, near Küt. Note the recent splays of alluvial deposits 
on the floodplain; also the point of avulsion that resulted in a shift in 
the channel belt from one leading to the east southeast to a new course 
(in black) leading to the northeast (Verhoeven 1998: fig. 2). Right: 
evolution of channel pattern from crevasse splay (a) to a new avulsion 
channel (b), and a fully developed avulsion channel (c). (Modified from 


Makaske 2001: fig. 4) 


canals or channels could have sup- 
plied water via breaks in the levee 
(Roberts 1998: 174-175). Levee breaks 
appear to take advantage of so-called 
crevasse splays, which can result in a 
fan of coarse channel sediment being 
deposited on the flood plain, lower 
levee slopes, and nearby parts of the 
flood basin (Waters 1992: 134-135). 
Such breaches form a common fea- 
ture of natural flood plains. Because 
they form an opportune way of lead- 
ing water on to the flood plain, they 
presumably would have been ma- 
nipulated by Mesopotamian commu- 
nities to supply water when required. 
Such practices would have resulted in 
a weakening of levee channels, and 
so preexisting breeches could have 
been enlarged by high flood levels. 
Evidence of such breaches getting 
out of control and being enlarged 
comes from third-millennium B.C. 
texts that refer to the filling of chan- 
nel breaches with dirt (Steinkeller 
2001: notes 80, 117). 


The excavated record of Ubaid 
sites provides indirect support of 
early irrigation agriculture in the 
form of carbonized plant remains 
and animal bones; no actual Ubaid- 
period irrigation canals have been 
recorded on the surface. Neverthe- 
less, according to the results of a 
French team working at Tell Oueli 
(Huot 1989, 1996), carbonized Triti- 
cum monococcum and Hordeum vul- 
gare from Ubaid o levels (ca. 6000- 
5500 B.C.) provide the earliest known 
evidence for agriculture in the south- 
ern plains, with Hordeum vulgare 
becoming the principle crop of irri- 
gated cultivation (Huot 1989: 26-27). 
Communities appear to have prac- 
ticed a mixed animal husbandry, 
with sheep/goats providing 17 per- 
cent, pigs 38 percent, and cattle 
45 percent of animal bones. Al- 
though practically no fish are found 
in Ubaid o levels, brackish, estu- 
arine, and freshwater species were 
all present in Ubaid 4 levels, that 
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is, at a time when sea level reached 
maximum. Therefore, from the geo- 
logical data, global eustatic sea level 
curves, and the faunal remains, it 
can be inferred that an estuarine or 
brackish environment had probably 
penetrated close to Oueli by Ubaid 4 
(ca. 4500-4000 B.C.). 

Sanlaville sees the environment as 
having been both verdant and varie- 
gated, with faunal remains suggest- 
ing that a great reliance was placed 
on domestic animals such as pig and 
cattle, which thrive in rather moist 
conditions. Arguing from satellite 
images and a reinterpretation of 
Adams' and Wright's survey data, 
Pournelle goes further to suggest that 
communities sustained by marsh- 
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land biomass and a combination of 
farming, fishing, and (animal) hus- 
bandry provided the foundation of 
Sumerian society, which preceded 
the development of formalized irri- 
gation in the third millennium B.c. 
(Pournelle 2001b). 


(b) The Formative Stage. The 
fourth and early third millennia s.c. 
were crucial times for the develop- 
ment of early Mesopotamian cities. 
During this time, the area of south- 
ern Mesopotamia was transformed 
from a predominantly rural pattern 
of small settlements to an urban one 
that by Early Dynastic I times was 
dominated by the ca. 400 ha city of 
Uruk (Adams and Nissen 1972: 87). 
During the Uruk and Jemdet Nasr 
periods, channels were probably 
mainly natural systems of bifurcat- 
ing and rejoining river branches. 

As in the initial stages, irrigation 
probably continued to take advan- 
tage of crevasse splay breaks in the 
edge of riverbanks, but because such 
locations themselves can promote 
avulsion, these can, in turn, result in 
the diversion of the main flow of a 
channel (Slingerford and Smith 1998; 
Makaske 2001: 161-162). The exten- 
sion of an elongated avulsion course 
across the former crevasse splay zone 
would therefore create an entirely 
new channel, with the result that the 
settled and agricultural area would 
be extended (fig. 5.9c). 

Irrigation presumably entailed the 
management of natural channels as 
well as the damming of distributary 
channels so that water was con- 
veyed to fields via small dug canals 
or localized flooding (Adams 1981: 
245). There is little evidence for the 
construction of large-scale artificial 
canal systems during the fourth mil- 
lennium n.c., but by Jemdet Nasr 
times, there is a suggestion of at least 
one canal 15 km in length (Adams 
and Nissen 1972: 18; Adams 1981: 
245). Marshes continued to play an 
important role in the landscape and 
economy. The presence of what ap- 
pears to have been marshland settle- 
ments during the Jemdet Nasr period 


some 10 km to the north of Uruk 
provides hints that marshland ex- 
ploitation continued to be important 
(Adams and Nissen 1972: 25). 


(c) Third, Second, and Early First 
Millennium 8.c. Developments. 
Cuneiform texts show that during 
the third millennium B.C., channel 
cleaning was taking place, and we 
now find unequivocal evidence of the 
presence of major excavated canals 
(Nissen 1988: 96). Archaeologi- 

cal surveys also provide a tangible 
record of the landscape of the cen- 
tral alluvial plains, although much 
of the western part of Lower Meso- 
potamia remains unexplored by sur- 
veys. During the third millennium, 
the number of channels appears to 
have been sharply reduced, and the 
belt of irrigated cultivation became 
broader (Adams and Nissen 1972: 
12). As a result, the overall landscape 
structure was determined by the few 
major watercourses that existed, as 
well as bulges along them that were 
caused by branch canals that locally 
extended the limits of cultivation. 
According to Nissen, we therefore 
get a picture of an early Dynastic 
landscape in which irrigation oases 
were "threaded like pearls along 

the main water courses" (Nissen 
1988: 141; see, for example, Adams 
and Nissen 1972: fig. 6). Adams and 
Nissen make the important point 
that the major watercourses were 
derived from earlier natural channels 
but that they gradually assumed a 
more canal-like regime as a result of 
increased human management that 
took the form of channel straight- 
ening (1972: 12). The latter practice 
was, in part, intended to accommo- 
date the increased passage of boats. 
Moreover, Adams (1981) asserts that 
this configuration was not the re- 
sult of overall planning by the rulers 
but was a piecemeal outgrowth of 
centuries of small-scale modifica- 
tions. By the second millennium 
B.C., evidence from cuneiform texts 
suggest that large canals, such as 
ambitious schemes by Hammurapi 
and Rim Sin, were indeed underway 
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by Old Babylonian times (Renger 
1990: 34-35). During Kassite times, 
a large series of east-west canals was 
constructed to the south of Nippur 
(Armstrong and Brandt 1994). 

A fundamental contribution to 
the reconstruction of the Mesopo- 
tamian landscape has come from an 
integrated assessment of geomor- 
phology, archaeology, and philology 
by a Belgian-American team (Cole 
and Gasche 1998: 53). This collabo- 
rative enterprise entailed mapping 
the physical remains of fossil levees 
of old branches of the rivers, which 
then formed a topographic frame- 
work by providing a platform for 
later channels (fig. 5.10). This illus- 
trates a process of "path depen- 
dence" in which earlier features can 
then determine the pattern of later 
landscape elements (see chapter 1). 
Textual information was then em- 
ployed to identify the various river 
branches that Howed between sites 
identified by various archaeologi- 
cal surveys. The results demonstrate 
that most archaeological sites were 
indeed located along levees but that 
not every site alignment consisted 
of a former levee or channel. In the 
northern alluvium, a series of chan- 
nels bifurcate from the Euphrates 
between Faluja and Sippar. One of 
these channels extends a consider- 
able distance to the east, so that it 
may have intersected the former 
Tigris course to form a channel 
known from cuneiform texts as the 
Zubi (Cole and Gasche 1998: 16-23). 
This channel, by comprising a mix- 
ture of Tigris and Euphrates waters, 
may explain the ambiguity in the 
interpretation of channel systems 
further downstream, some texts of 
which describe them as being of the 
Euphrates, others the Tigris. As can 
be seen on figure 5.11, at least some 
eastern channels formerly recog- 
nized as being exclusively fed by the 
Euphrates may in fact have received 
water from both sources. Such re- 
constructions should, however, take 
into account that the Tigris did not 
occupy the present incised channel 
but probably a rather more elevated 
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Fig. 5.10 Channel levees in the upper Mesopotamian plains near Sippar (Abu Habbah), evident as subtle 
variations in the elevation of the terrain. Sites from the University of Ghent site inventory can be seen to lie 
mainly at various points across the raised levees (although some do occur in flood basins between the levees). 
Note that the Sippar/Abu Habbah system derives its waters from the Euphrates, whereas those to the east 
through Tell “Umar may relate to a former course of the Tigris. (From Cole and Gasche 1998, map 3, 

with permission) 


one located a little to the north and 
that such a channel must predate 
the medieval avulsion near Samarra 
(Northedge et al. 1990). 

One explanation for the devel- 
opment of such multiple channels 
in the alluvial plains is that abrupt 
shifts of channels take place at inter- 
vals. Thus Gibson (1973) has posited 
an abrupt shift in the Euphrates 
from a position east of Nippur in 
the Uruk period to a line further 
west by Jemdet Nasr times. Nissen 
(1988) suggests an abrupt shift in 
the course of the Euphrates from a 
line through Nippur, Shurrupak, and 
Uruk in Early Dynastic I to a more 
eastern course through Umma in 
Early Dynastic II (Nissen 1988: 131- 


134). The relevance of this process is 
considered below (and see fig. 5.11). 
The structure of the landscape 

appears to have arisen from both 
the overall morphology of the elon- 
gated levees that followed the major 
channels, as well as from the con- 
struction of local irrigated modules 
nourished by small branch canals. 
The pattern of the main settlement 
systems, which would have been dis- 
tributed along the levees and higher 
ground, has been successfully cap- 
tured by the extensive surveys of 
Adams. At a local level, however, 

it seems that some smaller settle- 
ments may have been overlooked 
by surveys. For example, analysis of 
Ur 111 texts relating to the Umma 


area by P. Steinkeller suggests that 
there were originally 150 small settle- 
ments, a number far in excess of the 
count in the survey by Adams and 
Nissen (1972). Such a mismatch may 
have resulted because the original 
settlements were small, were made of 
perishable materials, or had a func- 
tion (e.g., as a threshing floor) that 
does not show up well in the survey 
record. Also, some of these settle- 
ments may have been buried below 
alluvial sediments. 

Local irrigation modules would 
probably have been nourished either 
by small watercourses led off each 
bank of the river channel at succes- 
sive points or by means of a new 
channel dug from the river from a 
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Tentative reconstruction of major ancient channels in the 


Mesopotamian plain from geomorphological, archaeological, and 
textual sources. Note the bifurcating nature of these anastomosing 
channel systems (based on Gasche et al. 2002: carte 1). 


point well upstream to flow roughly 
parallel to the main channel (Post- 
gate 1992a: 174). A small irrigated 
module (figs. 5.8, 5.12) might have 
consisted of settlements together 
with date-palm orchards and other 
trees along the crest of the levee, 
cultivated plots at more distant loca- 
tions on the backslope of the levee, 
and finally marginal fields, marshes, 
and desert grazing beyond (Postgate 
1992a: 173-190). Unfortunately, there 
is scant information on the con- 
figuration of larger-scale irrigation 
land-use systems, but at a finer-scale 
Liverani, using mainly the record of 
Early Dynastic and Akkadian cadas- 


tral texts, suggests that there were 
two fundamentally different land- 
scapes in the Mesopotamian plains. 
In the south the landscape was domi- 
nated by large, open fields parceled 
into narrower fields, whereas in the 
northern plains the fields were more 
blocklike and less elongate (Liverani 
1996: 15-18). Because field parcels 
had to be in such a position that they 
could receive water from the canals 
and that water could be distributed 
over all parts of the field, it is clear 
that the overall pattern of fields was 
determined by the layout of channels 
as well as the local gradient of the 
terrain. 
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Even the layout of some cities was 
determined, in part, by the pattern 
of water channels, which served both 
as communication routes within the 
city and as dividers between quarters 
(Stone 1995: 239). Thus the vari- 
ous mounded quarters of Nippur 
and Abu Salabikh were both ar- 
ranged around axial canal systems, 
with the former site being flanked 
to the west by the channel of the 
Euphrates and bisected by an un- 
named canal, both of which appear 
on the famous Kassite-period map 
of Nippur (see, for example, van 
de Mieroop 1999: 64). In addition, 

a fourth- or third-millennium s.c. 
canal existed to the east of Nippur. 
Similarly, the Old Babylonian city 
of Mashkan Shapir was subdivided 
into functional districts by its canal 
systems. At Larsa the canals delim- 
ited the administrative-religious and 
habitation zones (Stone 1995: 239). 

As in Upper Mesopotamia, the 
majority of buildings in southern 
Mesopotamian towns were con- 
structed of mudbrick, which usually 
had to be excavated from the adja- 
cent plain. Although the actual 
archaeological evidence is lacking, 
the mention in the Epic of Gilgamesh 
that the city of Uruk (Warka) was 
subdivided into one square mile of 
city, one square mile of gardens, 
one square mile of brick pits, and 
a half square mile of Ishtar's dwell- 
ing (Foster 2001: 3) suggests that 
large areas of southern cities or their 
outskirts were perforated by pits 
dug for the extraction of mudbrick. 
Because such pits would rapidly 
silt up with water-laid or aeolian 
sediments or garbage, it is hardly 
surprising that they are not evident 
today. But before they silted up, ex- 
tensive water-filled pools close to 
the main occupied towns could have 
been transformed into ideal harbors. 
Therefore one might expect to see 
reference to such features in the tex- 
tual record and this may explain the 
curious intramural “harbors” at sites 
such as Mashkan Shapir (Stone and 
Zimansky 1994: 454). 
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Fig. 5.12 Hypothetical sketch of an irrigated agricultural cell in the 
southern Mesopotamian plain; compare with fig. 5.8 (from Postgate 
1992a: fig. 9.1, with permission), 


(d) Large-Scale Irrigation Sys- 
tems. Starting in the Kessite period 
and clearly from Neo-Babylonian 
times on, the construction of mas- 
sive region-scale canal and irrigation 
systems, frequently under the spon- 
sorship of state authorities, resulted 
in the opening up of huge few areas 
for settlement as well as the expan- 
sion of existing populations. Such 
schemes entailed the parcellation 

of substantial tracts of land (Adams 
1981: 245) into what were effectively 
enormous estates. Thus at roughly 


the same time as territorial empires 
had grown to administer vast areas 
of the Near East and Eastern Medi- 
terranean we can also discern the 
scale of irrigation systems becoming 
even larger than before. According 
to the surveys of Adams, population 
density attained its apogee in the 
Diyala and Lower Mesopotamian 
plains during the Sasanian period.’ 
A similar pattern of growth was also 
evident in the area north of Bagh- 
dad, where the Dujail canal resulted 
in substantial settlement growth. In 
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this case, however, the number of 
settlements apparently peaked dur- 
ing Parthian times, with those of 
urban proportions attaining a peak 
during the Sasanian period (Adams 
1972: 187-188; Gibson 1972: maps 
6-9). 

Similar population increases can 
also be discerned in neighboring 
areas of Iran, such as in the Deh 
Luran plain, where Neely has de- 
scribed a landscape that was both 
densely and patchily settled during 
the Sasanian period (Neely 1974). 
On the other hand, in the Susiana 
plain, settlement and overall popu- 
lation climaxed in either the Late 
Parthian (Wenke 1975-1976) or the 
Sasanian periods (Adams 1962: 116; 
Christensen 1993: 305). According to 
Wenke, whereas the Parthian period 
showed a peak in rural settlement, 
during Sasanian times there was a 
marked increase in the scale of urban 
settlement at the same time as cer- 
tain rural areas became depopulated 
(Wenke 1987: 256). 

Despite minor contradictions in 
the interpretation of population 
trends, throughout much of Meso- 
potamia and adjacent regions, the 
Parthian and Sasanian periods (i.e., 
between the second century B,C. 
and the sixth century A.D.) can be 
seen to have witnessed a tremen- 
dous expansion of settlement and 
irrigation (Christensen 1993: 247). 
The landscape transformations of 
the Sasanian period were particu- 
larly ambitious and were in part a 
result of Sasanian imperial policy, 
which comprised three main ele- 
ments: (1) the construction of large 
irrigation systems, (2) the found- 
ing of new towns, and (3) forcible 
deportations of large populations 
and their resettlement in areas that 
were deemed to benefit from agri- 
cultural investment (Adams 1981; 
Christensen 1993: 107). In the Susiana 
plain Sasanian policy was manifest 
in the form of massive investments 
in weirs and bunds across the deeply 
incised rivers. Thus near the town of 
Shushtar, Shapur I (A.D. 240-272) 
constructed a weir 600 m long across 
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the Karun River that raised water to 
sufficient height to flow down the 
Mashruqan canal (now the Qar Qar 
river; Adams 1962: 116; Christensen 
1993: 107-108). As a result of such in- 
vestments, agricultural productivity 
was substantially increased, pre- 
sumably as a result of the extension 
of both wheat and barley cultiva- 
tion as well as that of rice (Adams 
1962; Wenke 1975-1976; Christensen 
1993). In turn, the increased food 
production was capable of support- 
ing the substantial urbanization of 
this phase. As a result of such prodi- 
gious growth, towns such as lvan-] 
Karkhah, Jundishapur, Shushtar, and 
perhaps Susa together must have 
housed at least one hundred thou- 
sand people or more ( Wenke 1987: 
255). 

Although archaeological surveys 
have mainly focused on the record- 
ing of settlements rather than the 
landscapes in between, it is evident 
that by the Sasanian period, the 
construction of massive irrigation 
systems had also transformed the 
countryside (Adams 1962: fig. 5). 
This expansion culminated in the 
Nahrawan system, 230 plus km 
long, which conveyed water from 
upstream of Samarra through the 
Diyala plains to the Tigris (Adams 
1965). This huge gash through the 
earth, some 30-50 m wide, com- 
prised an upstream segment north 
of the Diyala known as the Kātūl al- 
Kisrawi, and a downstream segment, 
the Nahrawan. The waters from 
this channel, which was probably 
constructed by Chosroes I (A.D. 531- 
579), when combined with those 
of the Diyala, enabled some 8,000 
sq. km of land to the northeast of 
Baghdad to be irrigated and culti- 
vated (Adams 1965: 74). Not only 
did total settlement reach its peak 
at this time but the total area of 
urban settlement also attained its 
maximum. As in the Susiana plain, 
sophisticated irrigation technology 
enabled obstacles to be negotiated 
and water to be distributed. This 
entailed the construction of massive 
weirs of baked brick, various types 


of headworks for diverting water, 
as well as numerous bridges, all of 
which are known either from field 
evidence or from later texts (Adams 
1965: 79). 

The Nahrawan system was com- 
plemented to the west of Baghdad 
by a series of transverse canals flow- 
ing from the Euphrates to the Tigris. 
Although constructed as early as 
the fifth century B.C. (Christensen 
1993: 57), these are best known for 
the Early Islamic period (Le Strange 
1905: 67-68; El-Samarraie 1972: 14). 
These canals illustrate the prob- 
lems created by the introduction 
of too much water into a poorly 
drained alluvial area. It has been 
suggested that irrigation from these 
canals raised water tables between 
Baghdad and Babylon to exces- 
sively high levels, so that there was 
acute salinization over large areas. 
Consequently, lands around the 
southernmost canal, the Shatt al-Nil, 
were abandoned by A.D. 1250, and by 
A.D. 1500 virtually the entire area was 
deserted (Gibson 1974: 15). 

Because much of the Diyala as well 
as the northern alluvium irrigated by 
the transverse canals has been culti- 
vated for a long period of time, it is 
necessary to look to more marginal 
areas for evidence of the Sasanian 
landscape. In the Deh Luran Neely 
recorded a variegated landscape con- 
sisting of isolated farmsteads and 
cultivated fields dispersed across 
the piedmont areas, in contrast to 
irrigated homesteads on the alluvial 
plains (Neely 1974). A combination 
of qanats, which collected water 
from raised water tables along the 
rivers, as well as conventional irriga- 
tion canals, supplied water not only 
for irrigation and domestic purposes 
but also for turning the millstones 
of water mills. Settlements in the 
irrigated area formed stringlike ar- 
rangements along canals, whereas 
in the dry-farmed piedmont zone, 
staircases of check dams followed 
the watercourses with agricultural 
terraces occupying the rolling land 
in between (fig. 5.13). This episode of 
settlement expansion was achieved 
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probably by the Sasanian kings of 
Kavadh (488-531) and Chosroes | 
Anosharwan (531-579), who initiated 
the repair, planning, and construc- 
tion of large-scale public works such 
as roads, bridges, and irrigation sys- 
tems. In addition, they also probably 
undertook the building of towns, the 
resettlement of entire communities 
(which included the incorporation of 
large numbers of prisoners of war), 
and the encouragement of popula- 
tion growth. Although it is possible 
that the Deh Luran area may have 
been earmarked as a "breadbasket" 
for the Sasanian state, Neely favors 
the notion that it became an area 

to which surplus population was 
transferred. 

From its earliest days, irrigation 
has entailed the development of 
technologies that were specifically 
capable of manipulating water and 
distributing it across the landscape. 
During the first millennia s.c. and 
A.D., however, these technologies 
became much more sophisticated 
and could be applied to a wider 
range of tasks. For example, in the 
Khuzistan plain Sasanian engineers 
frequently cut through ridges of 
rock or dug tunnels with vent holes 
to provide a hydraulically efficient 
course for canals. In one case, water 
was diverted from the Diz River to 
lands adjacent to the Karun, which 
were too high to be irrigated by 
that river (Adams 1962: 116-117). 
Such approaches to the landscape 
are reminiscent of those recorded in 
other parts of the Middle East where, 
for example, Islamic engineers re- 
configured the landscape thereby 
overriding its disadvantages to re- 
distribute water when new needs 
arose (chapter 9). The technology 
also harks back to earlier traditions 
such as those of the Assyrian canal 
builders who diverted water across 
watersheds to supply Nineveh with 
irrigation water (chapter 7) or to 
the earliest qanat builders in the 
Iranian highlands. It has also been 
claimed that by capturing the Ro- 
man emperor Valerian, Shapur 1 
was able to apply advanced Roman 
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Fig. 513 Agricultural landscape in the Deh Luran piedmont with Sasanian homestead, relict fields, 
and check dams (from Neely 1974: fig. 3.7, with permission). 


technology to the construction of 
canals. Although one might question 
whether the Iranians really had much 
to learn from Romans about the 
technology of irrigation (Christensen 
1993: 109), there seems little doubt 
that the availability of some seventy 
thousand Roman legionnaires, some 
of them skilled in building crafts 
and technology, would have been 

a remarkable boon to the Sasanian 
program of canal building. 


Although the use of innovative 
technology was not original to the 
Sasanians, the wide-ranging applica- 
tion of such technologies represents 
a significant advance over whal 
earlier polities had accomplished. 
Specifically, irrigation technology 
was not restricted to the distribution 
of water but was also extended to 
a wider range of uses such as mill- 
ing. This is well exemplified by the 
tower water mills (i.e., water mills 


equipped with a tower-shaped pen- 
stock), which formed a prominent 
part of the Deh Luran landscape. 
These were the result of a technology 
that had spread rapidly through- 
out the Near East during the Ro- 
man/Parthian and Sasanian periods 
(Avitsur 1960), with the result that 
such mills, both above- and below- 
ground varieties, are known to have 
spread by Early Islamic times as far 
east as Oman (Wilkinson 1980). The 
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presence of such technologically 
sophisticated installations highlights 
an important factor in the develop- 
ment of the later irrigated landscapes 
of Mesopotamia. Investment in agri- 
cultural schemes together with the 
application of the appropriate tech- 
nology had become a major factor 
in landscape development, and this 
entailed the construction of sophis- 
ticated installations that could have 
been built only by or with the aid of 
engineers. 

Thus the Sasanian policy of ex- 
pansion entailed not only investment 
and the mobilization of vast quan- 
tities of labor, including captives, 
but also the employment of skilled 
engineers, diviners, and artisans. 
Much of the Sasanian irrigated area 
was probably brought under culti- 
vation as a result of the policies of 
Sasanian rulers, but smaller-scale 
systems of Sasanian or Islamic date 
found in more peripheral locations 
around the gulf may have been in- 
stigated by prosperous merchants 
or land owners, much in the way 
that Persian landlords have been 
prime investors in qanat technology. 
Overall, these ambitious schemes, 
whether state sponsored or private, 
resulted in massive areas of land 
being brought under the plough, so 
that during the Sasanian and Early 
Islamic periods, even economically 
and politically marginal areas, such 
as those around the Deh Luran plain, 
were producing agricultural prod- 
ucts seemingly to their full capacity 
(Neely 1974: 40). Nevertheless, it 
would be erroneous to caricature 
such developments as being simply 
indicative of population pressure, 
because not all cultivable parts of 
the Susiana plain were under culti- 
vation during the Sasanian period. 
Rather, there appears to have been 
a tendency to concentrate agricul- 
ture around certain urban centers, 
in areas of abandoned land, or in 
areas within the reach of irrigation 
systems. 

In the alluvial plains, the massive 
extension of settlement that occurred 
during the Parthian, Sasanian, and 


perhaps Early Islamic periods was 
characterized by numerous low 
sprawling settlements that extended 
often as linear mounds along canals 
(Adams 1965: 73). Such configura- 
tions, according to Adams, are not 
suggestive of a ^feudal"-type society 
in which peasant villages hugged the 
flanks of the highly fortified seats 

of a landed nobility. Rather, they 
imply that there was a considerable 
degree of peace and control in the 
landscape, presumably thanks to the 
Sasanian authorities. These settle- 
ment and landscape configurations 
of the Diyala and the Deh Luran too, 
therefore, provide a marked contrast 
with the tell landscapes of Bronze 
Age Upper Mesopotamia. These, if 
not strictly feudal, must have pos- 
sessed some of the operational char- 
acteristics of feudal society (Schloen 
2001), with the result that settlements 
remained highly nucleated and in 
one place. 

On the ground, obvious remains 
of the great Sasanian and Early 
Islamic field systems are difficult to 
discern. Even some of the canals and 
their flanking spoil mounds have 
been planed off by the scouring and 
abrasive winds. Only occasionally 
is it possible to witness the totality 
of the results of landscape transfor- 
mations wrought by the Sasanian or 
Early Islamic rulers in the Mesopo- 
tamian plains. However, to the south 
of Basra, Nelson (1962) recorded 
extensive field systems defined by 
linear boundaries, separated by 
intervening basinlike fields. Fed by 
means of an intake canal from the 
Khor al-Hamma, this configuration 
of fields covered some 57,000 ha of 
land. Although not dated archaeo- 
logically, they could plausibly be 
the remains of Early Islamic fields 
that became salinized and were 
forcibly cleared of the salt rich hori- 
zons by the Zanj slaves during the 
ninth century A.D. (Nelson 1962). 
The evidence of clearance is strong, 
being in the form of salt-rich field- 
boundary ridges, which presumably 
were constructed of the salt dug by 
the slave laborers from the interven- 
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ing basins. In addition to the Basra 
fields, which were recorded using 
aerial photographs, recent analysis 
of CORONA series satellite images by 
Robert Adams has recognized exten- 
sive grid patterns of fields, canals, 
and settlements. Occasional field 
control in the form of earlier sur- 
veys suggests that these systems are 
Sasanian or perhaps Early Islamic in 
date. Presumably, such landscapes 
would have been much more evident 
before the boom in agriculture and 
population that occurred during the 
twentieth century A.D. 

In addition, parts of the plain are 
veneered by scatters of potsherds 
and broken shells, which can extend 
over many square kilometers. The 
scatters, which primarily comprise 
sherds of Parthian to Early Islamic 
type, can form remarkably dense 
carpets across the desert between 
sites as a result of deflation that 
has removed the matrix of topsoil 
that contained the sherds. Although 
these field scatters presumably in- 
clude traces of individual dwellings, 
middens, and other structures, the 
presence of sherds within soil hori- 
zons as well as scatters distributed 
across terrain between grids of field 
canals suggests that they also include 
artifacts remaining from fertiliza- 
tion with settlement-derived refuse 
(fig. 5.14; see chapter 4). Scatters of 
shell fragments, on the other hand, 
are the remains of mollusks that 
lived in the irrigation canals and 
ultimately became reworked into 
the irrigated soils and canal fills. 
After this, if the soils were then de- 
flated, shell fragments were then 
resorted into dunes of sand and clay 
aggregates ( parna). 

By the Sasanian period the esti- 
mated settlement and cultivated 
area of the Mesopotamian lowlands 
exceeded that of the Ur 111 period 
and had attained an all-time high 
(Adams 1981: 180-181). As a result, 
cultivation must have been virtu- 
ally continuous over the entire plain. 
The above-mentioned sherd scatters 
were therefore arguably the result of 
the need to maximize agricultural 
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Fig. 5.14 Small area of the central Mesopotamian plain near Abu 
Duwari, Iraq (second millennium s.c. Mashkan Shapir), showing 
density of sherd scatters, archaeological sites, an undated canal 
(through sample point 39), and a grid of small post-Hellenistic canals 


(courtesy of E. Stone). 


production, Such was the demand 
for soil enhancements that by the 
Islamic period, plant ash and night 
soil were imported by barge from the 
city of Basra in Lower Mesopotamia 
to Khuzestan to be used as fertilizer 
( Adams 1962: 119). Significantly, the 
approximate coincidence of maxi- 
mum settlement density and esti- 
mated population with evidence for 
the application of settlement-derived 
fertilizers supports the model of 
Ester Boserup that high population 


levels can necessitate an increase in 
both agricultural production and the 
level of intensity (Boserup 1965). In 
this context, the construction of ex- 
tensive, large-scale canal systems (in- 
cluding massive labor mobilization) 
and the introduction of intensified 
fertilization are both indicative of 
agricultural intensification. Although 
precisely what crops were fertilized 
and irrigated remains unclear, for 
the Susiana plains Wenke (1987: 259) 
has suggested that local subsistence 
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systems gave way to the cultivation 
of rice, sugar, and orchard crops (see 
also Adams 1962: 118). 

The imposition of massive canal 
systems, which entailed the con- 
struction of branch canals that ex- 
tended a long distance from the levee 
crests, created numerous ecological 
problems. As discussed by Adams 
(1974: 5), the low gradients of parts 
of these canals would have encour- 
aged excessive siltation. The presence 
of canal levees, often transverse to 
the traditional drainage net, would 
have interrupted natural patterns 
of drainage and encouraged salinity 
(Adams 1974: 5; Gibson 1974: 15). 
Consequently, what was in the third 
and second millennia s.c. a varie- 
gated landscape in which cultivation 
exploited higher-quality levee soils 
and flood basins were left as marshes 
or pasture had been transformed 
by the first millennium a.p. into 
a single agroecological zone. As a 
result of the extension of irrigated 
cultivation over the levees and down 
into flood basins (fig. 5.4), lands of 
very different qualities would have 
been cultivated, and crop yields 
would have been commensurately 
variable. In addition to increased 
salinization, the extension of agricul- 
ture into more ill-drained lands must 
have contributed to the loss of vital 
pastures. These losses, in turn, must 
have had an adverse effect upon the 
rural economy by physically pushing 
potential pastures to more distant 
locations. 

In contrast to settlement phases 
of the fourth, third, and second mil- 
lennia B.c., canal systems of the first 
millennium s.c. or later were of 
truly regional scale. It is therefore 
in this context that Wittfogel's ar- 
guments for a relationship between 
hydraulic administration and system 
scale appear to be more appropriate 
(Adams 1974: 5). Regional-scale canal 
systems in greater Mesopotamia can 
therefore plausibly be argued to have 
been constructed mainly, but not 
exclusively, when large-scale territo- 
rial empires were in existence. The 
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adoption of large-scale canals from 
the first millennium s.c. and later 
throughout Mesopotamia may there- 
fore have occurred only when it was 
possible to gather water and distrib- 
ute it on a regional scale. In other 
words, it was the presence of an ad- 
ministrative structure over large 
areas that provided an opportunity 
for irrigation systems to extend over 
very large hydraulic catchments, 
rather than the needs of hydraulic 
administration being the driving 
force behind the development of 
empires. 

Overall, the Sasanians managed, 
probably more than any preceding 
society, not only to reshape the land- 
scape itself but also to effect changes 
in the landscape that were capable of 
overriding the natural environment. 
Moreover, in many areas, the so- 
cial landscape was radically changed 
as a result of the huge transfers of 
populations that had occurred as 
part of the resettlement schemes. 
Although such resettlement schemes 
were hardly new (see chapter 7 for 
Assyrian resettlement), the intro- 
duction of alien populations and 
advanced technologies into specific 
localities must have had a profound 
impact on the way that humans 
interacted with and perceived the 
land itself. In contrast to land-use 
systems where local knowledge of 
the soil landscape would have been 
in place for long periods of time, 
deliberate resettlement would intro- 
duce foreign populations who lacked 
local knowledge. Decisions made by 
such communities could easily re- 
sult in agronomic failures that would 
compound some of the negative 
effects of large-scale irrigation. 


(e) Local Demise and Partial 
Abandonment. As a finale to the 
massive growth of irrigation systems 
in the Parthian, Sasanian, and Early 
Islamic periods, the Mesopotamian 
plains then witnessed a steady de- 
cline in population. This was first 
evident in the form of the abandon- 
ment of large areas of the southern 


plains (Adams 1981), which became 
the domain of great swamps that 
formed in the fifth and seventh cen- 
turies A.D. as a result of flood waters 
pouring through breaches or the 
overflow of excess irrigation water 
(Le Strange 1905: 27). Gradually, as a 
result of neglect, disease, natural dis- 
asters, and war, including the Mon- 
gol invasions, much of Mesopotamia 
became depopulated (Christensen 
1993). Once demographic decline 
had set in, it must have been virtu- 
ally impossible for any one ruler to 
resuscitate the dying canal system, in 
large part because the labor supply 
did not exist in sufficient quantities 
to effect the tremendous amounts 
of work required. The region then 
witnessed the partial depopulation 
of vast areas of the southern plains. 
Nevertheless, despite the demise of 
large-scale irrigation systems, life 
continued. Irrigation systems oper- 
ated primarily on the fringes of the 
Tigris-Euphrates rivers, the oases 
between remaining as desert. Such 
systems continued at a level that 
could be administered by local com- 
munities very much in the manner 
described by Fernea (1970). 


Discussion 


The management of what were origi- 
nally natural watercourses appears to 
have been a key factor in the devel- 
opment of the alluvial landscape of 
the Mesopotamian plain. Although 
natural channels that existed in the 
fifth and early fourth millennia s.c. 
must then have become progressively 
more artificial or controlled through 
the remainder of the fourth, third, 
and second millennia B.C., precisely 
to what degree new channels were 
excavated is less clear. Texts occa- 
sionally allude to significant interfer- 
ence by rulers in the flow of major 
channels. Thus Sin-iddinam, king 

of Larsa (ca. 1849-1843 B.C.), states: 
"[n order to provide sweet water for 
the cities of my country. . . . (An and 
Enlil) commissioned me to excavate 
the Tigris (and) to restore it (to its 
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original bed)" (Frayne 1990: 158-160; 
Steinkeller 2001). 

This action of river diversion 
into a preexisting bed is common 
to "natural avulsions" as well. The 
Sin-iddinam text and others like it 
suggest that humans were capable of 
changing the courses of entire rivers 
to their own advantage. However, of 
probably greater importance than 
simply viewing channels shifts as a 
catalyst for change is to explore the 
tension between natural channel de- 
velopment on the one hand versus 
artificial canal construction on the 
other. That is: 


— The tendency for new channels 
to be created by avulsion, per- 
haps assisted by human actions, 
would result in the extension of 
the channel network, thereby 
allowing or encouraging growth 
of new settlements and popu- 
lation along the new branch 
channel. In addition to allow- 
ing population growth, this 
would extend the all-important 
network of transport arteries. 

— In opposition to the first point 
is that enormous labor forces 
would have been required for 
the excavation of longitudinal 
canal systems. This would al- 
most certainly have taxed the 
available pool of labor who 
would already have been ex- 
tremely busy in cleaning and 
maintaining the existing canals 
as well as conducting normal 
agricultural tasks. The increased 
labor demand would have in- 
creased local populations, either 
temporarily or in the long term. 


Before discussing the relative mer- 
its of these two opposing processes, 
it is necessary to examine briefly the 
labor required for the excavation of 
major canal systems. 

The work required to excavate 
ever-longer canals is suggested by 
simple calculations that employ in- 
formation derived from Old Babylo- 
nian mathematical texts and admin- 
istrative tablets of the Ur 111 period 
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(Renger 1990: 35). Thus a canal 

50 km long, 2 m deep, with a surface 
width of 7 m and a basal width of 
4.2 m that Rim Sin claims to have 
dug from Larsa to Ur, would have 
required around 1,925 men work- 
ing for sixty days simply to dredge 
(Renger 1990: 36) and between 1,555 


and 4,150 men sixty days to excavate. 


This rate depends of course on the 
volume of soil excavated per worker, 
a figure that can vary but that here 
has been taken to range from 2.25 
to 6 cu m per day per worker, with 
the lower estimate being applied to 
canal cleaning (Renger 1990: 35). 
For yet larger canals, namely, (a) 
100 km x 20 m wide x 5 m deep, 
and (b) 200 km long, 40 m wide and 
6 m deep, between 4,761 and 12,700 
men working for one year would 

be required (canal a), with between 
22,900 and 61,000 men working for 
one year (canal b). Excavations of 
such magnitude, although feasible 
(witness the prodigious enterprises 
of the Sasanians discussed above), 
would require either the loss of a 
significant portion of the agricul- 
tural workforce or the importation 
of large quantities of labor, perhaps 
as captives. 

On the assumption that these 
workers would be required also to 
maintain such megacanal systems, a 
process of positive feedback would 
be set in motion, because additional 
workers would not only be required 
to dig the canals but would also 
create a demand for food that, in 
turn, would increase the need for 
more irrigated farmland. This pro- 
cess would therefore contribute to 
population growth, urbanization, 
and (potentially) further growth of 
the irrigation system. 

It is therefore significant that if 
either of the above-mentioned pro- 
cesses operated, they would have 
created opportunities for the settle- 
ment system to expand, perhaps in 
unanticipated ways (witness the re- 
volt of the Zanj in the south in the 
tenth century A.D.). At one extreme, 
humans could make opportune use 
of the natural avulsion of river chan- 


nels so that after a natural split in 
the channel had occurred, the point 
of avulsion could be managed so 
that both channels would remain 
open. Not only would this extend the 
potential irrigable area of the plain 
but the new channels would also 
operate as a safety valve by receiving 
surplus flood water from the original 
channel. At the other extreme, one 
could imagine extremely long canals 
being dug the length of the plain by 
corvée labor. In this way, southern 
Mesopotamia would suck up surplus 
labor from fringing areas as well as 
from nomadic groups living both 
within the lowlands and in adjacent 
regions. Unfortunately, at present it 
is difficult to suggest precisely where 
such populations may have come 
from (Pollock 1999: 68-69). 

In contrast to the rain-fed zone 
of Upper Mesopotamia where local 
rulers would have had few opportu- 
nities to manipulate the local envi- 
ronment, in the south, the river sys- 
tems would have provided numerous 
opportunities for rulers to exert their 
power by providing water for their 
communities (as quoted above) or 
by depriving others of their needs 
(Cooper 1983), cited in Pollock 1999: 
76; see also Nissen 1988: 135). In fact, 
one of the key roles of the Sume- 
rian ruler was to ensure the flow of 
water to the lands of his subjects 
(Nemet-Nejat 1998: 254). Always, 
however, there lurked the threat of 
catastrophe resulting from an ex- 
ceptional flood that could trigger an 
avulsion or sweep away both settle- 
ments and their support systems, 
as has been noted for the Sasanian 
period in Babylonia (Gibson 1973: 
456). Communities in southern 
Mesopotamia were therefore poised 
between (1) opportunities for great 
growth presented by natural channel 
shifts, especially if these were as- 
tutely managed, (2) slow starvation 
of resources as a result of diversion 
of water from key channels during 
political conflicts, or (3) naturally 
occurring catastrophes that could 
wipe out entire regions. Because 
these variant pathways probably 
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existed as long as there were avul- 
sions (and people!), there would 
have been a tendency for the settle- 
ment and landscape system to shift 
from one state to another, sometimes 
with little warning. It would certainly 
be misleading to characterize these 
landscapes as being environmentally 
determined at one extreme, created 
by vast labor demands and economic 
considerations at another, or simply 
being landscapes of power under 

the control of a series of powerful 
kings. Probably all three factors came 
into play, but to a different degree at 
different times. 

As Adams has emphasized, the 
Mesopotamian plains have ex- 
perienced a series of demographic 
cycles, which in turn must have 
been roughly in phase with changes 
in the configuration and scale of 
land use. One major factor in these 
cycles appears to have been the well- 
known process of salinization, which 
resulted in large-scale declines in 
productivity, so that by the Ur i1 
period, cereal yields were almost 5o 
percent those of Early Dynastic time 
and even lower by 1700 B.C. (Adams 
1981: 151-152). As in the northern 
dry-farmed zone, violation of fal- 
low may have contributed to the 
productivity of the soil, in the case 
of southern Mesopotamia, result- 
ing in less leaching of the salts from 
the soil profile and a commensu- 
rate build up in salts (Jacobsen and 
Adams 1958; Gibson 1974). This story 
is well known," but bears repetition 
because it underscores how a change 
in land-use practice (i.e., from bien- 
nial to annual cropping) can itself 
influence changes in landscape at the 
regional level (chapter 6). At a still 
later date, the radical reorganization 
of channels in the Sasanian period 
may have contributed to salinization 
and large-scale land abandonment 
(Adams 1981: 213), so that again, 
attempts to increase total crop pro- 
duction ultimately contributed to the 
decline of the total system of crop 
production. 

It should come as no surprise 
that over the last seven thousand or 
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eight thousand years of irrigation in 
Iraq and [ran there has been a gen- 
eral evolutionary trajectory towards 
more large-scale and complex sys- 
tems of water supply, transmission, 
and irrigation. At the same time, 
however, it is also possible to discern 
that certain agricultural techniques 
appear hardly to have changed. Con- 
sequently, if we compare the Chalco- 
lithic runoff irrigation systems of the 
Daulatabad area with those of the 
Deh Luran plain (compare figs. 5.2 
and 5.13), we can discern relatively 
little change either in the scale of the 
system or in the complexity of its 
operation. The significant difference 
between the two systems may, how- 
ever, lie in their context: in the later 
Deh Luran system, runoff agriculture 
was harnessed in a more marginal 
area, whereas the earlier Daulatabad 
case was situated, arguably, closer 

to the main focus of settlement ac- 
tivity of the period. Therefore, even 
though an evolutionary trend can 

be discerned in the development of 
major irrigation systems, at the same 
time (as in the case of the Sasanian 
systems of southwest Iran) large 
complex systems and small simple 
ones can coexist within what is ap- 
parently the same societal and po- 
litical context. This suggests that the 
face of the landscape has undergone 
transformation by the combined 
action of both evolving systems as 
well as systems that have remained 
in a seemingly undeveloped state for 
millennia, 
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AndAscapes of Tells 


he Fragile Crescent in the Bronze Age 


To many people, even some archae- 
ologists, the Near East is a landscape 
of tells. This chapter outlines some 
of the basic components of these 
landscapes of tells and will suggest 
how they enable us to draw greater 
insights into early societies and 
economies. 

In the Near East the tell has often 
been the principal focus of archaeo- 
logical research to the point that it 
is possible to refer to “the tyranny 
of the tell.” As a result of this focus, 
early surveys are often seriously 
biased, especially for the record of 
early prehistoric as well as the [ron 
Age and later periods (see also Ban- 
ning 1996). Although this criticism of 
tell-based survey is true to a certain 
degree, detailed and locally inten- 
sive surveys have demonstrated that 
for some parts of the Near East, and 
specifically for the Early Bronze Age, 
the tell does form the basic unit of 
settlement and furthermore that this 
feature provides the fundamental 
organizing structure for the land- 
scape as well. In fact, as Andrew 
Sherratt (1997: 276) has stated: “Few 
prehistoric phenomena are more 
concrete than a tell; it makes sense 
to see the appearance of such sub- 
stantial habitation residues as the 
critical indicator of a substantial 
commitment to farming.” There- 
fore, despite the potential bias of 
tell-based analyses, early studies 
such as Lloyd’s “Mounds of the Near 
East” (1963) continue to have their 
relevance, On the other hand, for 
the first millennium B.c. and later 
periods, an emphasis upon tells pro- 
vides a highly misleading view of the 
landscape (chapter 7). 

In the Near East, areas character- 


ized by tells include northern and 
eastern Iraq, those parts of Syria 
with rainfall greater than 200 mm 
per annum, the Levantine lowlands, 
as well as many parts of Turkey and 
Iran. Beyond what might be de- 
scribed as this nuclear zone, low tells 
also occur in southeast Europe, for 
example, in the Hungarian plain 
and Greece; they are less common 

in Arabia but still occur as far south 
as the desert fringes of Yemen and 
the United Arab Emirates. Here I 
concentrate on the steppelands of 
upper Mesopotamia to provide the 
basic landscape signature and then 
briefly compare these with equivalent 
landscapes of the Levant. 


The Physical Landscape of 
Upper Mesopotamia 


In northern Iraq, Syria, and southern 
Turkey the rolling steppe is pep- 
pered by seemingly huge numbers of 
prominent mounds of varying size 
and up to 30 m or more in height 
(fig. 6.1). Such conspicuous features 
have obviously been known to west- 
ern antiquarians for centuries. In the 
early 1800s Layard, while at Tell Afar 
in northern Iraq, was able to count 
“above one hundred mounds, throw- 
ing their dark and long thinning 
shadows across the plain” (Layard 
1849; 315). Archaeological investiga- 
tions since the time of Layard have 
demonstrated that such mounds rep- 
resent occupation over usually thou- 
sands of years. As a result of such 
longevity, tells must have formed a 
major focal point in the landscape 
so that off-site features have become 
virtually incised into the terrain. 
Because it forms an island between 


the Tigris and Euphrates rivers, the 
rolling steppe of northern Syria and 
Iraq is known in Arabic as the Jazira. 
Most of the terrain falls between 200 
and 600 m above sea level, and rain- 
fall decreases from around 700 mm 
per annum in the north (within 
southern Turkey) to around 150 mm 
per annum in the south (at Deir 
al-Zor on the Euphrates; fig. 6.2). 
Until the recent introduction of 
pumps for irrigation, the predomi- 
nant form of crop husbandry was 
rain-fed cultivation of wheat and 
barley. In the wetter areas to the 
north and west, there is increased 
cultivation of lentils, vines, olives 
and even nuts, whereas towards the 
south and east, barley cultivation 
predominates. Although the conven- 
tional limit of rain-fed cultivation 
is between 250 and 200 mm per 
annum, cultivation of cereals can ex- 
tend further south, especially where 
rainfall and soil moisture are con- 
centrated along wadis. The southern 
limit of cultivation is both ragged 
and diffuse (Jas 2000: 249-251). Re- 
cent studies emphasize that towards 
the south, where barley becomes the 
main cereal crop, pastoralism, per- 
haps with some seasonal cultivation, 
becomes the viable option (Wach- 
holtz 1996). Throughout the Jazira, 
however, the pasturing of [locks is 
important so that everywhere the 
agricultural landscape is one of 
mixed farming; but moister lowlands 
show more emphasis on cultivation 
of a wider mix of crops, and in drier 
areas or near the uplands, pasture 
becomes more important. 

Although the inhabitants of the 
region often continue to live on 
or around tells, low sprawling vil- 
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lages, some nucleated and others 
dispersed, predominate. Nowhere 
do we find densely populated walled 
settlements such as must have been 
characteristic of the region in the 
Bronze Age. Because of this differ- 
ence, it would be misleading to use 
the present settlement record as à 
direct analogue of that of the Bronze 
Age. Nevertheless, it is possible to 
suggest parallels between traditional 
forms of land use and similar prac- 
tices that might have occurred in the 
Bronze Age. 

Geologically most of upper Meso- 
potamian Jazira consists of younger 
sedimentary rocks — mainly lime- 
stone, sandstone, and marls— that 
were deposited during the Creta- 
ceous and Tertiary eras. In addition, 
parts of the Euphrates, Khabur, and 
Balikh valleys contain up to 150 m 


of unconsolidated Quaternary and 
Pliocene sediments that often form 
valuable aquifers. The terrain is bro- 
ken by two upfolded (anticlinal) 
ridges: the Jebel Sinjar, predomi- 
nantly within northern Iraq to the 
east, and the Jebel Abd al-Aziz, 
wholly within Syria to the west, while 
the northern edge of the steppe is 
defined by the low Taurus foothills. 
In addition, a number of Pleistocene 
and Holocene volcanic peaks such as 
Jebels Kawkab and Mankhar (to the 
east of Hassakeh and Raqqa respec- 
tively) break the topography. Other 
outcrops of Quaternary period igne- 
ous rock occur in the form of broad, 
flat-topped basalt lava plateaus, in 
the Khabur basin to the south of 

the Jebel Abd al-Aziz, and to the 
northeast of the Syrian Jazira near 
Jerablus. In the Turkish Jazira, simi- 
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Tells in the eastern part of the Amuq plain: Tell al-Judaidah is to the right; Tell Dhahab is the small 
tell to the left of center; Chatal Hóyük is on the extreme right in the background. The photograph was taken 
in September 1932 just before the excavations of the Oriental Institute commenced (Braidwood and 
Braidwood 1960: pl. 1; courtesy of the Oriental Institute of the University of Chicago). 


lar outcrops of basalt occur between 
Urfa and the Euphrates to the north. 
Most wadis in the west and central 
Jazira drain towards the Euphrates, 
and only in the east do they drain 
into the Tigris. The main perennial 
channels are the small north-south 
rivers of the Balikh and Khabur, 
which in the earlier twentieth cen- 
tury A.D. supplied some o.6 percent 
and 6 percent of the flow of the Eu- 
phrates respectively (Kolars and 
Mitchell 1991). As a result of over- 
pumping for irrigation water in 
both Syria and Turkey, both rivers 
have experienced massive declines 
of flow in recent years so that the 
Balikh is today virtually dry, ex- 
cept for some spillover water from 
Turkish irrigation schemes, and the 
Khabur is but a fraction of its former 
self. The Khabur and Balikh both 
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Fig. 6.2 The Jazira of Syria, Iraq, and southern Turkey, showing mean annual rainfall (mm), 


selected archaeological sites, and the southern limit of rain-fed agriculture. 


appear to have conducted greater 
flows during the Pleistocene so that 
their valleys are much larger than 
the size of the present rivers would 
imply. In the case of the Khabur, 
quarry sections to the southeast of 
Qamishli and near Tell Brak have ex- 
posed deep accumulations of coarse, 
well-rounded gravels of eastern Ana- 
tolian provenance, together with 
interbedded palaeosols. The gravels 
appear to have been deposited by 
braided channels. With their asso- 
ciated palaeosols, they form a broad 
sediment sheet across much of the 
eastern Khabur basin. The varied 
rock types represented in the grav- 
els, their high degree of roundness, 
and their contrast with the later 
Pleistocene and Holocene gravels 
(which are of local limestones and 


other sedimentary rocks) indicate 
that during the earlier Pleistocene 
or Pliocene, major rivers compa- 
rable in scale to the Tigris flowed 
from the eastern Taurus moun- 
tains along the present Tigris to 
pass through the gap between the 
Jebels Abd al-Aziz and Sinjar near 
Hassekeh and thence to the Eu- 
phrates. At a more general level, the 
ancestors of the Tigris- Euphrates sys- 
tem may once have flowed as a series 
of subparallel streams from north 
to south from the Taurus mountains 
through the Wadis Tharthar, Khabur, 
and Balikh. Only at a later stage 
of the Pleistocene did the present 
deeply incised and locally down- 
faulted channels of the Euphrates 
and Tigris Rivers form. 

In such a climatically marginal 


environment, water supply is cru- 
cial for survival. In addition to the 
Tigris-Euphrates rivers and their 
tributaries, a large number of fresh- 
water springs were once active, that 
is, before modern well drilling re- 
sulted in a rapidly declining water 
table. These springs, which receive 
their water via recharge into Ter- 
tiary dolomite and limestone, issue 
at various points along the modern 
Turkish/Syrian border, around the 
Jebel Abd al-Aziz, as well as in the 
area of Lake Khatuniye (Kolars and 
Mitchell 1991: 168-175). Although 
many of these springs provide rather 
meager discharges, major springs at 
'Ayn al-Arus on the Syrian Balikh 
and Ras al-‘Ayn, at the head of the 
Khabur, once provided a significant 
proportion of the flow of these rivers. 
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Holocene Landscape Evolution 


The Holocene environmental history 
of the Jazira continues to be little 
understood (for reviews, see Courty 
1994; Rosen 1998; Wilkinson 1999b), 
but there is an emerging picture 

that suggests that following a Late 
Pleistocene stage characterized by 
episodically high How along braided 
channels, river discharges continued 
to be higher than in recent times 
throughout the early to mid Holo- 
cene. In the Khabur this manifests 
itself as a shift from an early- to mid- 
Holocene braided sand-bed channel, 
towards (around 3000 B.c.) flow in 

a meandering silt channel (Ergen- 
zinger 1991). In tributaries of the 
Turkish Euphrates and in the upper 
Balikh valley (Turkey), higher flows 
resulted in the deposition of riverine 
gravels during the mid Holocene. 

A phase of nonerosion or channel 
incision that followed was then in- 
filled, in turn, by Late Roman to 
Early Byzantine aggraded sediments 
(Rosen 1998). That water tables 

were higher in the mid Holocene 
can be inferred from valley sedi- 
ments in the Wadi Awaij (western 
Khabur), the Wadi Jagh Jagh (cen- 
tral Khabur), and the Balikh valley 
(fig. 6.2). Early- to mid-Holocene en- 
vironments were also more verdant, 
according to Courty (1994), who 
recognized episodic moist intervals 
that gave way, in the later part of the 
third millennium a.c. and later, to 

a phase of late-Holocene aridifica- 
tion. The moist phase recorded by 
geoarchaeologists roughly parallels 
the early- to mid-Holocene moist 
phase evident in the palaeoclimatic 
proxy data from Lake Van (Lemcke 
and Sturme 1997). But despite the 
evidence of large accumulations 

of both valley fills and alluvial fan 
deposits in conjunction with con- 
siderable degrees of human activity 
and forest removal, it is still diffi- 
cult to establish a neat separation of 
alluvial sequences into a climatic or 
human component. Rather, it seems 
that during the mid to late Holocene, 


just as climatic conditions were get- 
ting drier, population in many places 
was increasing considerably so that 
there was a dual stress on the natu- 
ral vegetation that could have led to 


landscape destabilization (chapter 2). 


Moreover, many of the smaller rivers 
in the Jazira exhibit late-Holocene 
channels that are narrow, deep, and 
meandering, in contrast with those 
of the early to mid-Holocene, when 
channels were broader and shallower 
(fig. 6.3). During the late Holocene, 
not only were regimes destabilized 
by the removal of woodlands but 
also increasing amounts of water 
were abstracted for purposes of irri- 
gation. These two factors resulted 

in increased runoff and soil erosion 
on the one hand, and decreased base 
flow of rivers on the other. Together, 
these two factors, as well as the cli- 
matic drying that can be inferred 
from proxy climate records, must 
have contributed towards greater 
instability of channel flow. 


Vegetation Landscape Zones 


Despite its archaeological impor- 
tance, Upper Mesopotamia has a 
meager record of vegetation history 
derived from pollen analysis (chap- 
ter 2; Bottema and Woldring 1990). 
Therefore, to produce a model of 
vegetation history, it has been neces- 
sary to combine data from carbon- 
ized plant remains with palynology 
and other evidence. 

Particularly instructive are the 
vegetation reconstructions of Gor- 
don Hillman and colleagues, which 
build upon late-Pleistocene and 
early-Holocene pollen sequences, 
carbonized plant remains from Neo- 
lithic Abu Hureyra in the Syrian 
Euphrates, modern vegetation (espe- 
cially that within protected areas), 
climate parameters and terrain type, 
the density of modern settlement, 
and water courses, as well as early 
traveler's accounts (Moore et al. 
2000: 49-91). 

The map of potential vegetation 
illustrates what might be expected 
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to have existed in the absence of 
vegetational degradation resulting 
from dense human activity. After the 
spread of agriculture in the ninth 
millennium s.r., it is then difficult 

to distinguish climatic effects from 
those of human activity (Moore et al. 
2000: 84). Fortunately, as will be 
discussed below, information con- 
cerning the degradation of woodland 
vegetation can be inferred from car- 
bonized plant remains. In terms 

of the pollen record, however, un- 
equivocal evidence for large-scale 
loss of woodland does not appear 
until the second or even first millen- 
nia B.c. (see chapter 7; also Bottema 
and Woldring 1990). 

Bearing in mind the fragmentary 
nature of the database, Hillman's 
reconstructions forcefully point 
out that much of what is today a 
degraded upland steppe in Tur- 
key would have been a moderately 
dense deciduous woodland of oaks, 
various types of wild plum or rose, 
hawthorn, and almond (Hillman's 
zones 3a and 3b). In fact, most of the 
Jazira considered here, namely, the 
rain-fed zone of dense Bronze Age 
settlement, would have fallen within 
the terebinth-almond woodland 
steppe comprising drought-tolerant 
pistachio trees, shrubby almonds, 
cherries, and hawthorns (Hillman's 
zones 3 and 4; Moore et al. 2000: 60). 
It was probably the northern part 
of zone 4 and the southern more 
xeric parts of zone 3 that would have 
supported extensive stands of wild 
wheats and rye prior to domestica- 
tion (Moore et al. 2000: 80), which 
then went on to provide the agrarian 
foundations for the later Bronze Age 
city-states. 

Overall, the early- and mid- 
Holocene environment appears to 
have been significantly more ver- 
dant and well wooded than the late 
Holocene, namely, the period after 
2000 B.C, Nevertheless, carbonized 
plant remains from the Khabur basin 
suggest that during the Halaf period 
in the northern, moister part of the 
basin, vegetation had become some- 
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Fig. 6.3 Top: some major geomorphological units of the upper Khabur basin illustrated by a northwest- 
southeast section near Tell Brak, Syria. Below: detail of sedimentary units in the valley of the Jaghjagh near 
Tell Brak. Fill a, of early- to mid-Holocene date, probably terminates in the second millennium s.c. Fill b is 
post-1000 B.C. Note the decreased width:depth ratio associated with the later channel fill. 


what degraded, whereas south of 
Hasseka, in an area that is today 
desertified and beyond the realis- 
tic limits of rain-fed cultivation, the 
flora and fauna were all significantly 
more diverse and richer than today 
(McCorriston 1992: 329). This im- 
plies that even by the Halaf period, 


the well-populated northern Khabur 
basin had already become signifi- 
cantly degraded to the point that the 
inhabitants had limited woody re- 
sources to burn and therefore had to 
resort to the burning of animal dung 
for fuel. 
Further details on progressive 


landscape degradation come from 
the work of Naomi Miller, who has 
spent two decades on the system- 
atic analysis of carbonized plant 
remains from archaeological sites 
located in southern Turkey and 
northern Syria. Miller's investiga- 
tions (Miller 1997a, 1997b; Miller in 
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Increase in seed:charcoal ratio through time for the sites of 


Kurban Hóyük, Tell Sweyhat, Umm al-Marra, and Hacinebi Tepe along 
the Turkish-Syrian Euphrates and in the Jabbul Plain (based on data in 
Miller 1997a and b, and Miller in Schwartz et al. 2000). 


Schwartz et al. 2000) suggest that 
vegetation and landscape degra- 
dation occurred throughout the 
Chalcolithic to Middle Bronze Age. 
In a nutshell, seed:charcoal and 
wild-seed:charcoal ratios provide 

a relative measure of tree cover, 

with the numerator (top) mainly 
indicating seeds that relate to the 
burning of dung as fuel (fig. 6.4). 
Consequently, as the burning of 
dung became more common, seed 
counts rose; conversely, lower values, 
indicative of more charcoal in the 
samples, suggest that there was more 
wood available for fuel. When data 
from a range of sites is combined, 
there is a discernable trend from 
more charcoal in the fourth mil- 
lennium B.c. to more seeds in the 
second millennium B.C. (fig. 6.4). 
There is also a tendency for higher 
seed:charcoal ratios in drier loca- 
tions (e.g., at Tell Sweyhat and Umm 
al-Marra) as well as in the second 
millennium s.c. This implies that 
first there was a greater use of the 
steppe for grazing; second, there was 
less reliance on wood fuel through 


time and more reliance on dung as 
fuel; or third, the environment may 
have become slightly drier. In the 
last-named case, the drier areas tend 
to have higher seed:charcoal ratios 
and therefore, according to prevail- 
ing reconstructions, would have been 
less wooded. 

This tendency towards increased 
environmental degradation attained 
an all-time high in the last one 
hundred years with the increased 
ploughing of marginal steppelands 
for barley cultivation and the exten- 
sion of farming into marginal "high 
risk" zones (Kouchoukos et al. 1998: 
482, fig. 9). This has resulted in the 
present-day prairielike landscape 
in which the occasional patches 
or strips of verdancy result from 
irrigated cultivation around deep- 
drilled wells or from large riverine 
dams. 


The Prehistoric Prelude 


Despite the large number of prehis- 
toric excavations conducted in recent 
years, our knowledge of the prehis- 
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toric cultural landscape continues to 
be little understood. Consequently, I 
limit my comments to a summary of 
the basic factors that enable the more 
distinctive patterns of the Bronze 
Age landscapes to be understood. 
For the north Mesopotamian 
plains, the early Holocene was 
ushered in by the descent of settle- 
ment from the uplands and a con- 
comitant colonization of the plains, 
a process that must have been 
linked with processes of plant and 
animal domestication (Matthews 
2000: 114, 116). The process is ex- 
emplified around the Jebel Sinjar 
of northern Iraq, where aceramic 
Neolithic settlement was (with a few 
exceptions) primarily on rocky out- 
crops and ridges, whereas during 
the subsequent ceramic Neolithic 
(the Proto-Hassuna and Hassuna), 
settlement developed rapidly on the 
potentially cultivable (and rich pas- 
tures) of the lowlands to the south 
(Kozlowski 1999: fig. 2). Neverthe- 
less, aceramic settlement was present 
in the lowlands. Witness the presence 
of aceramic Neolithic sites along 
the Balikh valley (Akkermans 1993: 
168-169) as well as along the Syrian 
Euphrates (Moore et al. 2000). The 
evidence for aceramic settlement 
might be lacking simply because 
such occupations are deeply buried 
beneath later occupations. The visi- 
bility of such occupations along the 
Balikh Valley may be due to a shift 
in the river channel that resulted 
in a change in the locus of later 
settlement, thereby leaving those 
of Neolithic date exposed to view 
(fig. 6.5). 
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Fig. 6.5 Block diagram of landscape zones in the Jazira, showing the 
effect of the burial of early settlement below tells, based on the Tell Afar 
plain (Iraq) and the Balikh Valley (Syria). Note the presence of Pre- 
Pottery Neolithic (PPN) sites on the ridge (1) and the lack of them in 
taphonomic Zone B. In the latter area, rare PPN sites are likely to be 
buried and completely encapsulated within the Chalcolithic and Bronze 
Age occupations of tells (3). In Zone A, however, where a wadi channel 
has been abandoned, the locus of settlement has shifted so that PPN 
sites have not been buried by later occupation. In Zone B, it appears 
that PPN settlement is confined to the ridge (zone of survival), whereas 
ceramic Neolithic sites (Hassuna and Halaf) represent an explosion of 
activity on the plains. In contrast, there probably are PPN sites on the 
plain, but these will only be evident either as a result of excavation or 
where there is a lack of post Neolithic occupation. Post Bronze Age 
settlement dispersal is shown in solid black ovals (4). 


south of Umm Qseir (Nieuwen- 
huyse 2000: 180), Further east in 
the Iraqi north Jazira, settlement 
was moderately dense throughout 
the Hassuna (ceramic Neolithic), 
Halaf, and Ubaid (Wilkinson and 
Tucker 1995; Campbell 1992). Dur- 
ing the early-Holocene Hassuna and 
proto-Hassuna phases there was a 


remarkable lobe of Small) dispersed 
villages that extended as far south as 
Hatra in the Wadi Tharthar (Hijara 
1997; J. Oates 1982). Such an exten- 
sion of settlement may have been a 
response to moister conditions in the 
early to mid Holocene, after which 
settlement retreated some way to the 
north, As a result of this retreat, the 
Neolithic settlements were not ob- 


scured by later occupations. In the 
verdant Euphrates valley of Syria, on 
the other hand, early ceramic and 
Halaf sites are sparse. This dearth 
may be a victim of the main river 
that eroded the flood plain away, 
along with any sites on it, thereby 
leaving only the marginal sites on 
terraces beyond, 
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Whether these large sites were really 
towns or simply expanded villages 

is a matter for debate, but it is likely 
that the presence of large population 
concentrations in such settlements 
would have had an impact on the en- 
vironment. This is especially the case 
for Munbata, located near the limit 
of rain-fed cultivation in the Balikh 
(Akkermans 1993). The marginal 
location of this site. Ga) 2o ha in size; 
suggests that it may have functioned 
as a gateway community that was in- 
volved in exchange of goods between 
cO ities of t T 
of the village zone further north 
(Akkermans 1993). The presence of 
such large settlements may have re- 
sulted in significant degradation of 
the fragile local environments, and to 
guarantee crops yields (even under 
the more verdant conditions that 
prevailed), it may have been neces- 
sary for the inhabitants to practice 
irrigation. 

In the central Balikh valley around 
Sabi Abyad the pattern of cropping 
appears to have shifted from a mixed 
range of pulses and wheat during the 
Halaf period towards the monocrop- 
ping of barley by the Early Bronze 
Age (Van Zeist et al. 1989; Wilkin- 
son 1998). Whether this was due to 
cultural, demographic, economic, or 
environmental factors is not entirely 
clear, but it appears that the Halaf 
agricultural landscape was more 
heterogeneous than at later times. 

During the Ubaid, settlement ap- 
pears to have been patchy, with only 
occasional settlements along the 
Syrian and Turkish Euphrates, the 
Balikh, and the upper Khabur basin, 
and virtually none around the Jebel 
Abd al-Aziz (Hole 1998b). In con- 
trast, the North Jazira of Iraq showed 
evidence for numerous small hamlets 
and villages, and there is even the 
suggestion of a settlement hierarchy 
(Wilkinson et al. 1996). The apparent 
lack of visibility of Ubaid sites may 
be due to the development of nucle- 
ated settlements from this time on, 
which buried the Ubaid levels below 
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Fig. 6.6 Late phases of settlement (i.e., post-World War I) in the Near East with areas of linear hollows 
superimposed. (Modified from ravo Map A 1x 1) 


vast accumulations of Chalcolithic 
and Early Bronze Age deposits. It 

is therefore possible that the foun- 
dations of the strongly nucleated 
pattern of settlement of the Early 
Bronze Age were set in the fourth 
and fifth millennia s.c. The initial 
stages of some of the landscape fea- 
tures to be discussed below may 
therefore have been during these 
millennia. Nevertheless, it was not 
until the third millennium s.c. that 
we can start to distinguish a distinct 
signature of landscape features. 


Landscape Transformations 
and Recent Settlement 


As discussed in chapter 3, processes 
of landscape transformation are 
crucial to an understanding of land- 


scape development. Consequently, 
before considering the features of the 
Jaziran landscape it is necessary to 
sketch how the dynamics of settle- 
ment may have impacted the land- 
scape. In the recent past, as a result 
of a complex range of social/political 
and environmental factors, settle- 
ment colonized the steppe during 
the seventeenth century A.D., re- 
treated during the eighteenth and 
nineteenth centuries, and then ex- 
panded again in the twentieth cen- 
tury (fig. 6.6; Lewis 1987; Hütteroth 
1990). Archaeologically these periods 
of agricultural colonization may have 
resulted in the archaeological record 
being eroded away or destroyed by 
ploughing or earth-moving activi- 
ties, whereas in lightly settled areas, 
archaeological features are more 


likely to have survived. Therefore, 
on figure 6.6 the distribution of one 
class of landscape features (the zone 
of linear hollows) can be seen to 
correspond closely to the zone of 
"recently settled lands" as mapped 
by the Tübingen Atlas. Whether this 
means that in the moister areas north 
and west of this zone off-site land- 
scape features have been expunged 
by long-term settlement is unclear. 
What is clear is that the preservation 
or visibility of the archaeological 
record in the Jazira is partly a re- 
sult of process that followed their 
formation. 


The Bronze Age Landscape 


The tell is not only the fundamental 
archaeological feature of the land- 
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scape of Upper Mesopotamia but 

it is also the most conspicuous. In 
part because of this conspicuous- 
ness, tells may have played a role as a 
memory bank for local communities, 
and John Chapman (1997: 40) has 
pointed out that in the Hungarian 
plain, tells have a strong presence of 
public symbolism. The longevity of 
the tell, combined with its visibility 
and its “place-value,” contribute to 

a sanctity of place that flat sites can- 
not match. This sanctity increases 
the social power of those in place to 
deal with ritual and ceremony. More 
prosaically, tells show considerable 
time depth, and their surround- 

ing landscapes may be expected to 
show signs of long-term degrada- 
tion as well as “embedded” features 
that result from long, continued use 
of selected areas (such as paths or 
routeways), Because tells provide 
such prominent and immobile fea- 
tures in the landscape, they provide 
a classic example of 
dency": once they are in place, even 
after they have been abandoned 

they will continue to be reoccupied. 
thereby continuing to structure the 
landscape. For example, they may 

be revisited by nomadic groups and 
will therefore continue to attract 
settlement or in some way function 
as landscape features. Whether one 
accepts a post-processual or a pro- 
cessual perspective, tells are special 
features that should exhibit a long- 
term role in the perspective of local 
communities. 

The distinctive form of the tell 
results from the progressive accu- 
mulation of superimposed building 
levels. Processes of tell development 
are complex and beyond the scope of 
this book (Rosen 1986), but the accu- 
mulated sediments can be classed 
into (1) organo-cultural refuse, 

(2) collapsed masses from built 
structures, (3) water-laid sediments, 
(4) biogenic and geochemical alter- 
ations, and (5) aeolian sediments 
(Butzer 1982: 89-90). In addition, 
episodes of prolonged stabilization 
can result in the development of 
various levels of soil development 


over the site (Wilkinson 1990c). 

An important cultural factor in the 
formation of many mounds is the 
presence of an outer defensive wall 
that inhibits the erosional spreading 
of the sediments, thereby damming 
them up within the tell itself (Rosen 
1986: 14). As a result, not only will 
the outer wall determine the basic 
form of the tell but the location of 
gates within the wall can become 
foci of erosion that will ultimately 
develop into major gullies. 

In theory, tells can extend later- 
ally and can build up vertically. For 
the latter to take place, there must 
be some reason for accumulation 


to be focused at one point: either 


latter point is important because 
it is likely that one of the reasons 
that settlement continues on tells 

is that by virtue of their being the 
site of religious buildings, they re- 
tain sanctity through time (van de 
Mieroop 1999: 77). Probably the best 
example of continuity of religious 
buildings on a site occurred in the 
form of the well-known stack of 
temples at Eridu in southern Iraq 
(Safar et al. 1981; see Postgate 1992: 
fig. 2.2), and although such conti- 
nuity is not so well attested at tells in 
upper Mesopotamia, it is likely that 
similar factors rooted settlement to 
a single location.' Of course, other 
reasons could encourage settlements 
to remain fixed, and these, in turn, 
could encourage temples to remain 


in place. These include, defense, 
family ties, proximity to administra- 
tive buildings and palaces, or land 


redistribution is particularly impor- 
tant because the holding of land in 
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Renger 1995: 306). This would inhibit 
farmers from living by their fields 
and would encourage occupation to 
be confined to a central nucleated 


settlement. The above-mentioned. 


In those parts of the Fertile Cres- 
cent where settlements have stayed 
fixed often for millennia, cultiva- 
tion must have been concentrated on 
the same lands, with the result that 
nutrient loss and soil degradation 
were probably concentrated in the 
same zone, thereby leading to long- 
term soil degradation. Although it 

is probably an oversimplification to 
state that tells remain fixed only be- 
cause of the need to retain continuity 
of religion and for deiensive and ad- 
ministrative needs, this does raise 
the fundamental point that cultural 
factors such as these, if they contrib- 
ute to settlement stability, must also 
therefore ultimately influence the 
physical state of the land by contrib- 
uting to the development of zones of 
soil degradation. 


The Scale of Tells in the Jazira 


In Upper Mesopotamia, tells are 
more prominent features than the 
often elongated, straggling fea- 

tures of the southern Mesopotamian 
plains. However, the tells of the 
Jaziran rain-fed farming zone usually 
extend over a smaller area, so that 
they generally range in size from less 
than 1 ha to a maximum in the order 
of 100 ha. This maximum size does 
not appear to represent an arbitrary 
tailing off of the upper limit of settle- 
ment area but rather may reflect a 
real constraint, being perhaps the 
size larger than which it was difficult 
for settlements to grow under the 
prevailing economy and technologies 
(Wilkinson 1994). Although there 
are a large number of smaller sites, 
the upper size limit of tells trends 
asymptotically towards a figure of 
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Fig. 6.7 The size (in ha) of major tells or tell complexes in the Jazira 
and north central Syria. Most, but not all, saw their main phases of 


occupation in the Early Bronze Age. 


little more than 100 ha, of which 
there are eleven sites in the range 
90-110 ha (fig. 6.7). 

As may be expected, the large tells 
of Upper Mesopotamia usually have 
long histories of occupation, but 
with a few exceptions, most attained 
their maximum size during the mid 
centuries of the third millennium 
B.c. More generally, tells were the 
characteristic settlement type in the 
Jazira during the Bronze Age and to 
a lesser degree for many other parts 
of the Near East as well. 

This pattern is well demonstrated 
for the area of Tell Beydar in the 
western Khabur basin. If sites of 
all periods are plotted according to 
their gross morphology (i.e., their 
height:diameter ratio), they fall into 
three distinctive classes: tells, small 
low sites, and extensive low sites (or 
lower towns; fig. 6.8a). 


all tells were occupied in the third 
millennium s.c. (fig. 6.8b). A similar 
pattern is evident in the north Jazira 
of Iraq, where large nucleated sites 
(mainly tells) were again occupied 
in the third millennium s.c. This 
pattern has been recognized quali- 
tatively in other parts of the Fertile 
Crescent, but not in all. Neverthe- 


less, in general, for many parts of 
the Jazira, a significant proportion of 
tells were occupied in the third mil- 
lennium B.C., and conversely, most 
third-millennium B.c. sites are tells. 


A Modular Early Bronze Age 
Landscape in Northern Syria 
or Iraq 


The monotonous undulating steppe 
of north Syria, southeast Turkey, and 
Iraq seems on first sight reluctant 

to give away many secrets. Never- 
theless, the judicious use of high- 
resolution satellite imagery, detailed 
off-site surveys, and topographic 
analysis has demonstrated the pres- 
ence of a rich, albeit subtle, range of 
landscape features (described here 
from the tell outwards): broad de- 
pressions adjacent to the sites, linear 
hollows, cemeteries, and field scat- 
ters. These features are not always 
found together at the same site, but 
their absence can often be explained 
as a result of processes of landscape 
transformation or because of so- 
cial or demographic factors. Taken 
together, these landscape features 
can be used to provide a modular 
reconstruction of the agricultural 
landscape as indicated on table 6.1. 


Enclosed Depressions Adjacent 
to Sites. Detailed topographic sur- 
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veys demonstrate that what often 
appear to be virtually flat plains are 
in fact broken up by various types 
of depression. For example, in the 
immediate vicinity of mounds, one 
or several shallow enclosed depres- 
sions can be evident, especially in 
the wet season when they frequently 
become filled with water (fig. 6.9). At 
first glance, these often appear to be 
water holes. Indeed, they frequently 
continue to function as such, but 
like many landscape features, they 
probably had a primary as well as a 
secondary function. 

In the north Jazira of Iraq, many 
small low mounds have visible de- 
pressions immediately adjacent, and 
more recent sites are associated with 
more and larger depressions (Wil- 
kinson and Tucker 1995: figs. 28, 
30). Moreover, where the presence 
of modern canals and otker cuts 
provided sections through mound 
peripheries, infilled pits are also ap- 
parent. For example, at Mowasha 
(northern Iraq), a depression 3.5 ha 
in size extended to at least 5 m below 
plain level and was infilled with 3 m 
of occupational debris, Cuts through 
other sites showed that completely 
infilled depressions were associated 
with sites of all periods back to the 
prehistoric. Usually such pits had 
accumulated sediments showing the 
characteristic traces of waterlogging 
in antiquity, namely, olive green and 
gray "gleyed" mottling. Similar de- 
pressions have been demonstrated by 
excavation at Proto Hassuna (early 
sixth millennium s.c.) Tell Kash- 
kashok II in the western Khabur 
(Matsutani and Nishiaki 1998), as 
well as in the vicinity of Tell Brak 
(Wilkinson et al. 2001b). 

The following model may account 
for the development of enclosed de- 
pressions in Upper Mesopotamia. 
When constructing mudbrick build- 
ings, it is customary to excavate soil, 
usually from a convenient nearby 
area that also is close to a water 
supply. Such excavations result in 
deep and extensive brick pits adja- 
cent to the site itself. Because such 
pits are dug from the very first stages 
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Fig. 6.8 Site morphology in the Tell Beydar area, Syria: (a) site 
area:height ratios, (b) number of tells and small sites, according to 
archaeological period. 


Table 6.1 Land-use Zones around a Tell in Upper Mesopotamia 


Zone Features 


Tell Living, administrative, religious, and manufacturing areas; 


water from wells; intramural burials. 


Outer tell zone Quarry pits, threshing, stalling sheep/goats; kilns; water 
from wells, quarry pits, or springs; additional manufacturing 
areas. 


Proximal fields Intensive cultivation of garden crops, cereals; manured land. 
Distant fields —— Lower-intensity cultivation of cereals, probably fallowed. 


Beyond the Steppe and pasture; routes to other sites; extramural burials. 
cultivation 


lote: In western Syria, southern Turkey, and moister parts of Upper Mesopotamia, grape and 
olive orchards would also be found within or just beyond the field areas. 
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of the site, they can also be found 
below the later cultural layers of the 
mound. When enclosed depressions 
are evident as coherent measurable 
features, estimation of their origi- 
nal volume suggests that the soil 
removed from them frequently ap- 
proximates to the volume of soil 
employed in the construction of 
the constituent buildings (Wilkin- 
son and Tucker 1995), allowance 
being made for the inclusion of 
large amounts of waste discarded by 
occupation and other debris. 

Although the excavation of mud- 
brick adjacent to the settlement con- 
serves effort, more distant sources 
of mudbrick can also be used. For 
example, analysis of mudbrick at 
‘Tell Lachish in Palestine by Arlene 
Miller-Rosen showed that soil for 
mudbricks may have been obtained 
from the mound itself or even from 
communities in nearby areas, per- 
haps being received as some form of 
tax (Rosen 1986: 84). Although such 
examples may be unusual, they are 
nevertheless instructive. At the Neo- 
Assyrian capital of Dur-Sharrukin, 
large numbers of new bricks were 
produced according to a quota sys- 
tem by the villages around the new 
city (Lanfranchi and Parpola 1990: 
no. 296; cited in van de Mieroop 
1999: 54). In such cases, the brick pits 
of those communities might have 
been larger than the size of the vil- 
lage mounds might predict. Such a 
case is hinted at by the large pits at 
Mowasha, Furthermore, clean soil, 
often of distinctive hues would be 
required for certain high status or 
public buildings (Rosen 1986: 65, 
78-91); such pits again would need 
to tap fresh clean soils beyond the 
detritus of everyday life. However, 
allowing for all these variables, it 
follows that a significant amount of 
mudbrick for every day construction 
purposes would have been obtained 
in close proximity to the settlement 
itself (McClellan et al. 2000). 

In theory, such pits should attain 
their maximum size in the prox- 
imity of the largest tells, but this is 
not always apparent probably be- 
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Fig. 6.9 Topographic map (contour interval of 0.5 m) of a typical 
small site in the north Jazira of Iraq; stipple = mounded area, 
horizontal lines = enclosed depressions (NJP site 102). 


cause erosion of mound deposits will 
approach a maximum around the 
biggest and highest mounds. This is 
well illustrated around Brak, where 
the main mound has been dissected 
by numerous massive erosional gul- 
lies, each of which debouches into a 
large alluvial fan at the point where 
the gully reaches the plain (fig. 6.10). 
These often substantial accumula- 
tions can therefore infill or obscure 
the quarry pits that once surrounded 
the mound. 


Linear Hollows. In Upper Mesopo- 
tamia, dark linear features were first 
recognized from the air by Poide- 
bard, a pioneer of aerial photography 
(Poidebard 1934). His initial ob- 
servations were then followed by 

a classic study undertaken by van 
Liere and Lauffray (1954), as well 

as by Buringh in his study of the 
soils of Iraq (1960). There was then a 
long gap in the observation of these 
features until recent years, which 
have witnessed a renewed flurry of 
activity. 

Linear hollows usually form broad 
dark lines radiating from archaeo- 
logical sites, generally tells. They 
are most obvious on aerial photo- 
graphs or on high-resolution satellite 


images of the CORONA series, are 
less obvious on spor images, and 
are normally not evident on those of 
the LANDsarT series. On the ground 
they are elusive, but sometimes they 
appear as a line of dark vegetation, 
usually dwarf mesquite (Prosopis 
farcta or shauk in Arabic) or as broad 
shallow hollows up to 1-2 m deep. 
Most are broad, ranging from 20 m 
to over 100 m wide (Ur 2002), al- 
though owing to their subtle cross 
sections, their original width prior 
to erosion can be difficult to esti- 
mate. In the north Jazira of Iraq they 
normally extend some 3-4 km away 
from the central tell, and frequently 
they feature bifurcations roughly 

1-2 km from the central sites (Wil- 
kinson and Tucker 1995). According 
to an analysis of the van Liere and 
Lauffray system of the Khabur basin, 
there were some 573 lines radiating 
from 106 hub sites, which gives an 
estimate of some 5 lines per site 
(McClellan et al. 2000). Overall, 
these features have been recorded 
over a wide extent of the Jazira of 
northern Iraq and Syria (fig. 6.6), as 
well as part of the northern Negev 
(Tsoar and Yekutieli 1993). Van Liere 
and Lauffray were able to distinguish 
them from canals, which would nor- 
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mally be expected to show linear 
banks of excavated upcast along side. 

Linear hollows are well devel- 
oped around Tells Brak and Cholma 
Foqani in the upper Khabur basin 
(fig. 6.11). At the latter site more than 
a dozen prominent hollows occur 
around the central tell. Subparallel 
sets of hollows to the west and 
northeast suggest that the hollows 
may have developed with respect to 
a rectilinear net of field boundaries. 
Relatively few linear hollows have 
been exposed in cross section, but in 
the north Jazira, linear hollows cut 
by a modern irrigation canal were 
wide and shallow, with infilling sedi- 
ments less than 1 m deep overlying 
reddish soils enriched in calcium 
carbonate concretions indistinguish- 
able from the locally developed 
calcic xerosols. At Brak a feature 
ca. 5o m wide was infilled with up to 
140 cm of loam fill containing occa- 
sional potsherds (fig. 6.12). The basal 
fill, a fine gravel of locally derived 
sediments, attests episodic flow of 
moderate energy along the hollow. 
This is to be expected in view of the 
role that roads can have in concen- 
trating overland flow (Cooke and 
Reeves, 1976: 33, 186). Such is the 
close relationship between roads and 
the “natural” drainage network that 
in the Negev and parts of the Jazira, 
erosional gullies follow road net- 
works to form what Tsoar and Yeku- 
tieli term “road (or path) originated” 
gullies (1993: 214). The Brak cross- 
section indicates that the smooth 
profile on the surface comprised a 
subsurface hollow some 25 m wide, 
which was probably the original 
feature. This subsequently became 
modified by erosion or ploughing of 
the slopes to form the much broader 
feature evident today. There was no 
sign that the hollow had been delib- 
erately dug nor that it included any 
sediments upcast from excavation or 
cleaning. 

By intercepting flowpaths of water 
across the landscape, linear hol- 
lows also play a hydraulic role. Tom 
McClellan and colleagues (2000: 144) 
point out that the contributing area 


e Enclosed depression 


Linear hollow 


ON 


Flow of water 
Alluvial fan 
Colluvial slope 


ŽILA Other soil/crop mark 


Ea = Lowtell 


m 


—— e ————— 


CHAPTER 6 


,,,, Castellum 
p / “Wey, 


Section 2 


0 400m 


t— 


Fig. 6.10 Tell Brak, Syria: geoarchaeological sketch of “halo” immediately around the main mound showing 
probable lines of water flow, incoming linear hollows, and infilled enclosed depressions. From Wilkinson 


et al. 2001: fig. 9. 


for Tell Brak was increased consider- 
ably by the linear hollows. Also by 
capturing additional overland flow, 
any features on the upstream side 
of a tell would conduct more flow 
than those radiating from downslope 
(Wilkinson 1993: fig. 8). Applying 
these principles to a hypothetical 
system of tracks around a tell, a full 
radial system could then become en- 
hanced by increased overland flow 
upslope of the tell and minimally 
developed downslope. Therefore, in 
contrast to landscape features such 
as canals that are initiated as deep 
cuts through the landscape, and then 


get progressively infilled or erased 
by geomorphic or cultural process 
of landscape transformation, linear 
hollows consist of a network on the 
landscape, some elements of which 
are passive, and develop minimally 
or not at all, whereas others become 
amplified because they are situated 
in an optimal location for overland 
flow and erosion. 

Interpretation of both aerial pho- 
tos and satellite images indicates that 
linear hollows can cross the land- 
scape between tells, thereby hinting 
at the presence of cross-country sys- 
tems, or form radial configurations 


around them. In the latter case, they 
frequently form star-shaped pat- 
terns, occasional limbs of which lead 
to other (usually subsidiary) sites. 
Figure 6.6 shows the distribu- 
tion of linear hollows in the Jazira 
(see Wilkinson 1993; Ur 2003). They 
are noticeably lacking west of the 
Euphrates in Syria, but smaller, 
narrower examples have been rec- 
ognized both on the ground and on 
satellite images in the area of the 
Turkish Euphrates (Wilkinson 19902; 
Pournelle 2001) as well as to the 
east in Syria (Ur 2002). Elsewhere, 
hollow ways have been recorded in 


Fig. 6.11 CORONA image and map of linear hollows around Cholma Foqani in the upper Khabur 
basin, Syria. Note that the shadow on the northern side of the tell emphasizes its elevation (by 
Jason Ur; photograph courtesy of the U.S. Geological Survey). 
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Fig. 6.12 Section through linear hollow to north-northeast of Tell Brak, Syria, showing the profile of the 
buried ground surface. Note the presence of fine-medium gravel along the floor of the hollow (stippled), 
which presumably results from localized wash along the hollow. The hollow appears to have been eroded 
through the preexisting A and B horizons of the soil into the subsoil ^C" horizon (Cca) of the local 
calcareous reddish brown soil. Note the presence of occasional potsherds in the fill of the hollow and 
their absence in the underlying Cca horizon of the natural soil. (Vertical exaggeration X 4). 


various locations in the New World 
(Trombold 1991) and in many parts 
of western Europe (Jager 1985; Aston 
1985; Fowler 1998). 

In terms of their function, Van 
Liere and Buringh (both of whom 
specialized in mapping soils and 
land-use systems from aerial photo- 
graphs), provided a confident in- 
terpretation of linear hollows, an 
interpretation followed by David 
Oates, this author, and more recently 
Jennifer Pournelle (2001a). This in- 
terpretation sees the features as being 
the result of the persistent movement 
of humans and animals along fixed 
tracks so that the soils become com- 
pressed and preferentially eroded. 

In addition, high winds can entrain 
the fine soil and remove it as atmo- 
spheric dust. Soil disturbance would 
be exacerbated by wheeled vehicles 
that etch deep wheel ruts, especially 
during the typically wet winters of 
the Jazira (Hughes 1999). Sledges 
employed as primitive forms of over- 
land transport (Yakar 2000: fig. 61) 
would also have contributed to the 
development of linear hollows. Ex- 
perimental studies of trail formation 
by hikers or horse and rider show 
that not only does the ground be- 
come rapidly bare of vegetation after 
only a few hundred passes but after 
1,000 passes on level ground, a trail 


would be hollowed to a depth of 
some 4-5 cm on gentle slopes and 

10 cm on a 15 degree slope (Forman 
1995: 173; Weaver and Dale 1978). 
Any hollow initiated by such traction 
would then result in the concentra- 
tion of overland flow, which would 
further enlarges the features. 

Tsoar and Yekutieli (1993: 211) on 
the other hand see linear features 
on loess in the northern Negev as 
resulting from a process termed 
hydrocompaction. In this interpreta- 
tion, the traction and compression 
of loess results in the disturbance 
and rupture of the fine soil material, 
which then initiates the formation of 
a linear gully. 

Sustained movement along tracks 
is therefore likely to result in hol- 
lowing. Because such movements 
to and from central tells are likely 
to have entailed many hundreds or 
even thousands of people moving 
over thousands of years, the effects 
can reasonably be expected to be 
considerable (Wilkinson 1993). 

By analogy with traditional land- 
use patterns such as around the town 
of Qara Qosh in Iraq (fig. 6.13), it is 
evident that the geometry of linear 
hollows resembles that of traditional 
tracks, down to details such as the 
forks that develop to provide greater 
accessibility to fields in the more 


distant parts of the cultivated area. 
Similar radial patterns have also 
been noted in the form of church 
paths radiating from medieval parish 
churches in Cornwall (Aston 1985: 
fig. 89-after Maxwell 1976) as well 

as around Iron Age, Roman, Islamic 
sites in the Levant (chapter 7 and 
Guérin 1997). 

An alternative explanation by Tom 
McClellan, which views linear hol- 
lows as water-harvesting devices, 
although compelling, is rendered 
problematic for a number of reasons. 
First, the hollows show no sign of 
having been dug, and there is no up- 
cast as would be expected alongside 
a canal. As has been demonstrated 
for parts of the north Jazira in Iraq, 
linear hollows often run up and over 
watersheds in direct contradiction 
of canal design (fig. 6.14; Wilkin- 
son 1993: fig. 6). Finally, the layout 
of the hollows would result in most 
flow being directed towards the site 
itself, where only limited amounts of 
water were required, with the result 
that the site would be flooded and 
outlying fields would be deprived 
of water. On the other hand, the 
geometry of the systems, including 
bifurcations, closely resembles that of 
radial track systems around central 
settlements in various parts of the 
Near East (figs. 6.13 and 7.6; Roberts 
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Fig. 6.13 Map of the town of Qara Qosh, Iraq, showing the distinctive radial pattern of local tracks and 
associated fields. Note the highly nucleated nature of the settlement. Compare with figs. 6.11 and 7.3 


(compiled by Jason Ur). 


1996: fig. 2.5). Finally, analogous 
features can be seen being formed 
today. For example, tracks across 
irrigated silt terrain in Morocco and 
volcanic ash in Yemen frequently ex- 
hibit deep U-shaped profiles, which 
in turn encourage gully develop- 
ment. These further enlarge the 


features until a fully articulated gully 
network develops. In such ways, 
trackways must also contribute to 
the degradation of the landscape. 
Estimating a date of use for land- 

scape features is never easy, and 
linear hollows are no exception. Van 
Liere and Lauffray (1954) pointed 


out that the radial features were fo- 
cused upon tells and were likely to 
have been in use during the Bronze 
Age, whereas the narrower examples 
appeared to be post Hellenistic in 
date. This basic observation is borne 
out by more recent studies by the 
author, McClellan and colleagues 
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Fig. 6.14 Three-dimensional view of terrain around Tell Beydar, Syria 
(left foreground) looking along cross-country linear hollow trending 
toward the northeast (top right). Note the tendency of the hollow to 
rise up and over the raised ground in the mid-ground. This image was 
produced by draping a conoNA image over a digital terrain model of 
the area (compiled by Jason Ur; photograph courtesy of the U.S. 
Geological Survey). 


(2000), and Jason Ur (2003), all 

of whom recognize that the broad 
dark linear features (irrespective of 
their interpretation) radiate from 
tells whose main phase of occupa- 


tion was in the Early Bronze Age. 
This dating is also supported by 
the observation that tells were pri- 
marily occupied in the Early Bronze 
Age, with lesser occupation in the 
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Chalcolithic as well as the Middle 
and Late Bronze Ages. Consequently, 
if tells predominantly fall within this 
temporal range, then it follows, by 
association, that the radial hollows 
are approximately contemporane- 
ous. Other features, such as those 
that cross the terrain between sites, 
are more likely to be dated by the 
age of the sites along them. The sub- 
stantial scale of the hollows as well 
as the sedimentary accumulations 
within them suggest that the fea- 
tures developed over a long period 
of time. For example, the loam fill of 
the feature exposed in cross section 
near Tell Brak (fig. 6.12) contained 
potsherds of pre-Hellenistic type. 

In addition, flecks of calcium car- 
bonate within the soil matrix require 
a few centuries to form; therefore, 
their presence rules out a very re- 
cent date for the fills. There is little 
doubt though that massive increases 
in ploughing over the last century or 
two has resulted in the hollows being 
infilled by soil wash. 

'The archaeological context also 
suggests an early date, as in the case 
of Early Bronze Age Tell Beydar, 
where hollow ways focus on what 
may have been gateways, or pre- 
Hellenistic, as can be deduced from 
the case of a Parthian mound that 
encroached into and partly infilled 
a preexisting linear hollow near 
Hamoukar, northeast Syria (Ur 2002: 
fig. 26). 

Linear hollow tracks frequently 
fade out between 3 and 5 km from 
the central site. Observations of tra- 
ditional village tracks in the Middle 
East show a similar fading effect pri- 
marily because most tracks are used 
to gain access to the fields rather 
than to reach neighboring settle- 
ments. As pointed out by Aston 
(1985: 145), this is such an obvious 
point that it has hardly been studied. 
Consequently, because most traffic 
leaves the track to enter fields well 
before the village boundary, traf- 
fic decreases rapidly away from the 
settlement so that tracks become 
less and less clear. In general the 
"fade-out" point approximates to 
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the point where, if there is still traf- 
fic on the track, it has reached the 
open steppe/pasture, at which point 
people and humans fan out so that a 
hollow way ceases to form. ‘Thus the 
fade-out point may provide a rough 
proxy for the limit of cultivation 
around a central tell (for a medieval 
analogy, see Roberts 1996: fig. 2.5). 

The existence of forks in tracks 
can be inferred from cuneiform 
land-sale documents from Nuzi, 
which show that in one or two cases 
a field will be bordered by a road 
leading to a dimtu (small settle- 
ment) on each side. As pointed out 
by Zaccagnini (1979: 89-90), the un- 
likely configuration of two parallel 
tracks bordering opposite sides of a 
field may instead refer to a field that 
was located between the two com- 
ponent tracks of a bifurcation. That 
such a configuration can frequently 
be expected can be deduced from the 
numerous occurrences of forks on 
hollow ways. 

Finally, in some cases hollow ways 
provide cross-country links between 
sites. By way of illustration, in the 
northern Jazira of Syria and Iraq, 
in addition to the common radial 
patterns around tells, hollow ways 
also appear to form cross-country 
links, at which time they may have 
functioned as long-distance routes 
(fig. 6.14). 


Field scatters. Increased intensity 
of survey in recent decades demon- 
strates that archaeological materials 
do not simply concentrate upon 

the sites themselves but also occur 
off site. In the Jazira, field scatters 
usually consist of occasional small 
battered sherds scattered over the 
surface of cultivated fields, attain- 
ing densities of around 100 sherds 
per 100 sq. m or even more in some 
areas (Wilkinson and Tucker 1995). 
Scatters include fragments of vitri- 
fied kiln slag, occasional fragments 
of basalt (either from broken quern 
stones or from threshing sled in- 
serts), and, rarely, chipped stone. 
Pottery predominates, however, 
and those sherds that remain are 


usually the more resistant parts 
of the vessels or more highly fired 
pieces. Scatters tend to be concen- 
trated in the topsoil and decrease 
rapidly downwards in the soil except 
in those cases where they are con- 
tained within a buried soil horizon, 
in which case they peak within that 
horizon (Wilkinson 1988: fig. 7.3). 

The date of field scatters can be 
estimated from the diagnostic type 
of ceramics contained within them. 
For example, in the northeastern 
Khabur basin and adjacent parts of 
northern Iraq, field scatters con- 
tain numerous sherds of metallic 
ware dated to the third quarter of 
the third millennium n.c., as well as 
occasional other sherds of the same 
chronological range (Wilkinson and 
Tucker 1995: 15-23; Ur 2002). Also 
probably of third-millennium s.c. 
date is vitrified kiln slag, which is 
characteristic (but not exclusively so) 
of the high-temperature kilns that 
made highly fired Akkadian beakers 
and bowls. Further west along the 
Syrian Euphrates, pottery scatters 
dating to the mid-late third mil- 
lennium B.c. have been recorded 
around Tell Sweyhat, Kurban Hóyük, 
and Titrish Hóyük (Wilkinson 1982, 
1990a; Algaze et al. 1992) as well 
as in the Biricik area (Algaze et al. 
1996). In the western and northern 
parts of the Jazira and west of the 
Euphrates, Early Bronze Age sherds 
are less common in field scatters, and 
instead diagnostic artifacts include 
larger quantities of Hellenistic, Ro- 
man, and Early Byzantine pottery 
(see chapter 7). 

At the most general level, the term 


field scatter refers to background 


noise that occurs in off-site locations 
(chapter 4). Large areas of field scat- 
ters in the vicinity of Tell al-Hawa 
have been cut by tens of kilometers 
of modern canals, and only in excep- 
tional cases could the scatters be seen 
to be the remains of occupation sites. 
By analogy with traditional agri- 
cultural practice in parts of the Old 
World, field scatters are interpreted 
as being the remains of composts 
and ash cast on the fields in antiquity 
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to maintain fertility. Because the ash 
becomes mixed with domestic refuse 
and potsherds in the midden, these 
inorganic inclusions become incor- 
porated into the field soils, thereby 
enabling the “manuring” episode to 
be dated. In addition to an origin 
from within domestic hearths, the 
presence of kiln waste in significant 
quantities in some field scatters sug- 
gests that pottery kilns were also 
cleaned out for their fertilizing ash. 
Exceptions to this model do occur 
though. This is especially the case 
in Egypt, where sabakh digging of 
occupational refuse from ancient 
sites results in the spreading of ar- 
chaeological debris on fields as fertil- 
izer. As a result, the sites disappear, 
and the fields get covered with ar- 
chacological debris (Bailey 1999). 
However, such excavation appears 
to be indiscriminate, and the sabakh 
diggers do not target specific cul- 
tural horizons for their fertilizer. In 
contrast, field scatters in the Jazira 
contain very battered sherds that 
have clearly been in the fields a long 
time, and they belong to specific cul- 
tural periods. Because it is unlikely 
that when confronted by multiperiod 
mounds, sabakh excavators would 
target specific strata, it follows that if 
recent sabakh digging had occurred 
in the Jazira, the field scatters would 
contain less-battered sherds of a 
wide range of periods, Furthermore, 
the occasional presence of field scat- 
ters in buried horizons, both in the 
north Jazira, Iraq (Wilkinson and 
Tucker 1995), and in the Tell Swey- 
hat area (Wilkinson 1988: fig. 7.3), 
suggests that they were spread a 
relatively short time after the date 
suggested by their ceramic type. 
Although there is a substantial 
literature attesting the use of settle- 
ment refuse as fertilizer back to the 
classical period (Wilkinson 1982; 
Alcock et al. 1994), earlier references 
remain elusive. Akkadian termi- 
nology from Mesopotamia rarely 
refers to the specific practice of 
manuring or fertilization, but this 
may simply result from problems of 
translation or because the practice 
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was considered unworthy of offi- 
cial record. Akkadian terminology 
includes two possible contenders 

for manure: compost or fertilizer. 
The first is eperu, which, accord- 

ing to the Chicago Assyrian Dictio- 
nary (Oppenheim and Reiner 1958: 
184-190), means dust, earth, loose 
earth, debris. From its context in 
such phrases as “eperu from the city 
gate,” “eperu from the front thresh- 
old (of the house),” “eperu from the 
kiln,” the term might refer to loose 
ashes sometimes applied as a soil 
conditioner. A second word, ziblu, 
zibli, although listed in the Chicago 
Assyrian Dictionary as having an un- 
certain meaning, has been taken by 
Pfeiffer and Speiser (1936) and Kwas- 
man and Parpola (1991) as relating to 
the use of manure. Because of its low 
value or esteem, manure is hardly 
expected to be a hot topic of royal 
dispatches, but in a more pedestrian 
Nuzi text of the late second millen- 
nium B.C. we learn: “The manure for 
one imer five aweharu of land the 
gardener of Kushshiharbe took away 
(from me)" (Pfeiffer and Speiser 
1936: 67). Installations relating to 
manuring are also implied, for ex- 
ample, Late Assyrian (earlier first 
millennium B.C.) land-purchase texts 
refer to land adjoining a “manure 
house" and an estate with a “manure 
house" (Kwasman and Parpola 1991: 
27, 216). 

By applying manure or compost 
to fields, the farmer will arrest the 
long-term decline of nutrients with- 
drawn by sustained cropping. Under 
normal circumstances, dung from 
animals would be applied directly 
to the fields, but if all available fuel 
wood had been removed from the 
vicinity of the home, farmers would 
have resorted to the burning of 
dung, thereby diminishing the source 
of manure (Miller and Smart 1984). 
Because the loss of woodland for fuel 
would occur during times of maxi- 
mum population, it follows that this 
is precisely the time when manure 
would also be required to increase 
crop production. As a result of this 
competition for dung, it would have 
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Field scatters around Early Bronze Age Tell Sweyhat, Syria. 


Quartile ranges for sherd-scatter densities are the following: fourth 
quartile: 56-146 sherds per 100 sq. m, third: 34-55, second: 20-33, 


first 1-19. 


been necessary to apply ash from 
burnt dung and other fuels to the 
fields. Such applications appear to 
result in a halo of higher-density 
field scatters around larger sites, 
which then gradually decrease from 
the site until they become very low 
density scatters, or none at all occur 
between 2 and 5 km away from the 
central site, depending upon its size 
(fig. 6.15). Similar, small-diameter 
scatters are found around the smaller 
sites. It should be recognized, how- 
ever, that the zone of sherd scatters 
does not reflect the total area of cul- 
tivated land but simply the area of 
intensive cultivation and manuring. 


This can then be combined with the 
limit of cultivation inferred from lin- 
ear hollows to produce an estimate 

of land-use patterns around the site. 


Archaeological and Textual Rec- 
ords Compared. Cuneiform texts, in 
the form of land-sale transactions, 
provide a complementary view of the 
Bronze Age agricultural landscape. 
Although these records are sparse for 
the third millennium B.c., a detailed 
study by Zaccagnini of the large 
number of texts from mid second 
millennium s.c. Nuzi (Yorgun Tepe) 
in the land of Arraphe (Kirkuk) pro- 
vides a convenient synthesis of a 
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Modular Settlement Landscape in Jazira 


Fade out 
point of 
Hollows 


1) Tell with living and work areas, walls, intra«mural burials 

2) Quarry pits, threshing, kilns, stalling of animals etc. 

3) Intensive cultivation of gardens crops, cereals, manured land 
4a) Lower intensity cultivation with some manuring of cereals. 
4b) Least intensive cultivation of cereals with tallow 

5) Small satellite telis 
6) Steppe and pastura; routes to other sites; extra-mural bunals. 
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Fig. 6.16 The landscape of tells: (a) according to field data from surveys in northern Syria and Iraq, 
(b) inferred from Nuzi texts. (b is based on data in Zaccagnini 1979) 


community located near the limits of 
the rain-fed farming belt in eastern 
Iraq that parallels those already de- 
scribed in the Iraqi and Syrian Jazira 
(Zaccagnini 1979; Fincke 2000). 
Despite uncertainties in the trans- 
lation of several terms, what is re- 
markable is the number of features 
in the text for which we can recog- 
nize a plausible landscape feature in 
the field (table 6.2 and fig. 6.16). For 
example, at the most general level, 
because houses are normally stated 
as bordering on other houses and 
fields on fields or tracks, Zaccagnini 
deduces that houses were closely 
grouped together. This supports the 
observation that Bronze Age settle- 
ments in Upper Mesopotamia were 
nucleated rather than consisting of 
farmsteads dispersed within fields. 
At a higher degree of specificity, of 
the two classes of roads noted to 
occur outside the town (harranu and 
hülu), the former appears to refer to 
those linking settlements (e.g., link- 
ing alu with dimtu). On the other 
hand, the huilu, rather than simply 
being wagon roads, as Zaccagnini 
suggests, might be roads that led to 


fields or the outlying steppe. Alter- 
natively, the limitu, which seems to 
represent some form of boundary 
or perimeter may be equivalent to 
the limit of cultivation that can be 
inferred from the fade-out point of 
hollow ways. The seru, being open 
country or steppe, should logically 
be the outer pastoral lands. How- 
ever, in the Nuzi texts, although 

the seru is recognized, they usually 
seem to lack references to the pas- 
turing of animals. Zaccagnini infers 
the zone of cultivation to be the 
ugaru (also Fincke 2000: 156), but 
there is no textual information to 
indicate whether or not this was ma- 
nured. However, a second zone of 
gardens (kiru) appears to form a 
zone of smaller land parcels closer 
to the settlement, usually around 
the larger alani (alu) rather than 
dimati (dimtu). Hence, this garden 
belt might be equivalent to the more 
intensively manured and cultivated 
land immediately adjacent to the 
settlement. More tenuous is the pres- 
ence of yarru, translated as pools or 
ponds. Because the mudbrick extrac- 
tion pits eventually fill with water, 


these might refer to such features, 
although the texts do not seem to 
provide any consistent reference to 
their location adjacent to the sites. 
In contrast to the above, a num- 
ber of features mentioned in the text 
cannot be recognized in the field. 
Thus the magrattu (threshing floor) 
cannot be recorded in the archaeo- 
logical record of Upper Mesopo- 
tamia, presumably because threshing 
floors were made of compressed 
earth and have been destroyed and 
ploughed away. Similarly, sheepfolds 
and stables have not yet been dis- 
tinguished in the landscape record, 
presumably because they were of 
perishable materials and failed to 
leave a tangible material record. Ref- 
erences to canals and irrigation, on 
the other hand, are more frequent 
in the Nuzi area than might be ex- 
pected in the Jazira. From the textual 
records at Nuzi, Zaccagnini deduces 
that hardly 20 percent of the land 
can have been irrigated; therefore, 
even in this climatically marginal 
area, some 80 percent of the land 
would have consisted of rain-fed 
fields (1979: 110-113). Similarly in 
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Table 6.2 Landscape Features and Their Possible Equivalents in Late 
Bronze Age Nuzi Texts 


Landscape feature 
Medium-large 
tell 


Small tells 


Linear hollow 
between sites 


Linear hollow 
that fades out 


Fade-out point 
of linear hollows 


Field scatters 


Area beyond 
fade-out point 
of linear hollows 
and without 
field scatters 


Enclosed 
depressions 


Note: See figure 6.16. 


Interpreted function! 


Central settlement 


Satellite settlement 


Through route 


Route to fields 
and/or pasture 


Territorial 
boundary 


Intensive 
cultivation 


Steppe/pasture 


Mudbrick 
extraction pits 


! Based on field evidence. 
* Based on Zaccagnini (1979). 


the Jazira there may have been a 
narrow belt of irrigated land extend- 
ing perhaps a few hundred meters 
away from the central wadi, The 
Jazira, however, unlike the area of 
Mari (Lafont 2000), lacks evidence 
for dug canals with banks of upcast 
alongside. Therefore, if irrigation 
did occur in the Bronze Age Jazira, 
it was probably effected by means of 
small-scale canals that did not leave 
a significant landscape record. 


Pastoral Resources and Regional 
Variations in Land Use. The esti- 
mation of pastoral zones is difficult 
because of the lack of direct evidence 
for this activity (chapters 4 and 8), 
but textual evidence eloquently dem- 
onstrates the importance of pasture 
resources to the Bronze Age econ- 
omy (Gelb 1986). To counteract the 
paucity of direct evidence, the likely 


Akkadian 

‘Term Interpreted function? 

Alu Central settlement 

Dimtu Minor settlement, its 
district; fortified 
farmhouse 

harranu Road linking alu with 
dimtu 

huilu "Wagon road" 

Limitu Perimeter of district, 
border 

kiru Gardens 

ugaru Cultivated land 

seru Open country, steppe 

yarru Pond or pool 


availability of pasture and its sig- 
nificance to the economy can be 
estimated first by defining the prob- 
able areas of cultivation as described. 
By default, the land beyond the cul- 
tivation zone may then be inferred 
to have formed the pasture lands, an 
inference that can be cross-checked 
by current or traditional land use. 
For example, in the western Jazira, 
many Bronze Age settlements would 
have had ready access to steppe pas- 
ture on adjacent uplands (fig. 6.17a; 
see also Wilkinson 20002: figs. 5- 
8). The situation would have been 
more constrained, however, in areas 
such as the Khabur basin and parts 
of northern Iraq, where large popu- 
lations centers like Tell al-Hawa and 
Hamoukar (ca. 66 and 104 ha respec- 
tively) developed within extensive 
cultivated areas. In the case of Tell 
al-Hawa, an area of undulating land 


CHAPTER 6 


that had been occupied by numerous 
small villages in the late Chalcolithic 
was abandoned by the early third 
millennium and continued to be 
virtually unoccupied by sedentary 
settlement for the rest of the millen- 
nium. This large area of open space 
(fig. 6.17b) may therefore have be- 
come a pastoral reserve for the large 
flocks that must have existed during 
the Akkadian period (Gelb 1986). 
The situation is less clear around Tell 
Hamoukar, but again it seems that 
most of the area would have been 
devoted to cultivation, and there 
would have been only a limited area 
available for pasture. 

Steppe beyond the zone of culti- 
vation, when available, would have 
supplied some pasture resources, 
but this may not have sufficed to 
feed large flocks of sheep and goats. 
Michael Danti argues, therefore, that 
to support large numbers of sheep 
and goats, winter and early spring 
feed would have been necessary as a 
supplementary food source (Danti 
2000: 42). This would have required 
animals to be fed on grain, straw, or 
chaff, a practice confirmed by texts 
of the Akkadian period at Beydar 
(Van Lerberghe 1996: 120-121) and 
possibly recorded in the archaeo- 
botanical record of the Khabur by 
à dramatic increase in barley prod- 
ucts at third-millennium a.c. sites 
(McCorriston and Weinberg 2002). 
Consequently, the pastoral sector 
was partly dependent upon the pro- 
duction of the cultivated zone for 
straw fodder and barley, with the 
result that the domestic animals may 
have been in competition with the 
human population (McCorriston 
and Weinberg 2002: 57). The alterna- 
tive practice of making animals fully 
reliant upon steppe grazing would 
have inflicted greater pressure on 
the steppe, with the result that there 
would have been increased landscape 
degradation. Either way, increased 
animal holdings would have im- 
parted a stress on the land or human 
populations. 

At a regional scale, the relative dis- 
tribution of plough and pasture can 
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Fig. 6.17 Agricultural territories reconstructed from intensive surveys: 
(a) Tell Sweyhat, Syria, (b) Tell al-Hawa, Iraq. Intensive and less- 
intensive cultivation zones are based on off-site field-scatter densities 


as indicated on fig. 6.15. 


be inferred for the greater Khabur 
basin by combining faunal analyses 
with schematic views of the regional 
landscape inferred from archaeo- 
logical surveys and satellite-image 
interpretation. According to a re- 
cent syntheses by Melinda Zeder 
(1995, 1999), animal-bone assem- 
blages from excavated sites within 
the Khabur Basin demonstrate that 
during the fourth and third mil- 
lennia B.c. there was a transition 
towards a specialized pastoral econ- 
omy based upon the herding of 
sheep and goats. This grew out of 
long-established local traditions that 


had placed greater reliance on less- 
specialized animal husbandry and 
wild animal resources. Zeder's work 
supports textual records that demon- 
strate that the Bronze Age city-states 
maintained large holdings of sheep 
and goats (Gelb 1986). What is less 
clear, however, is how these commu- 
nities apportioned their cultivated 
and pastoral resources. It is relatively 
straightforward to suggest that the 
large areas of sparsely populated 
steppe south of the Jebel Abd al-Aziz 
provided extensive Bronze Age pas- 
ture, but within the Khabur basin 
itself, pastoral resources may have 


been more limited. By estimating the 
Bronze Age settlement pattern for 
the entire basin, the cultivated zones 
can be estimated so that, by default, 
the land left over can be used as a 
proxy for the potential pasture that 
was in use. 

To reconstruct the cultivated 
zones around the settlements, it 
is necessary first to establish the 
distribution of Early Bronze Age 
settlement. Because there have been 
no overall surveys of the Khabur 
basin, an initial approximation 
must be made by recording the tells, 
which, as established for the Beydar 
area, represent the majority of Early 
Bronze Age settlement, This approxi- 
mation is derived from the CORONA 
satellite images because tells are rec- 
ognizable as pale features that throw 
a slight shadow and often exhibit 
radial erosional gullies. The smaller, 
lower sites can therefore be neglected 
in this region because they are less 
likely to date to the Early Bronze 
Age. Where possible, these estimates 
can be cross-checked using conven- 
tional surveys such as that of Meijer 
(1986) for the northeast Khabur, as 
well as surveys around the Jebel Abd 
al-Aziz (Kouchoukos 1998). 

Next, the pattern of cultivation 
is estimated to be proportional to 
the area of each site (e.g., Stein 1994) 
or each site is assumed to have re- 
quired around 3 km radius of culti- 
vated land (i.e., 28 sq. km; fig. 6.18). 
Finally, by default, areas beyond 
the cultivated zone are those that 
most likely would have remained 
as pasture. Although only a rough 
estimate, this simulation suggests 
that cultivated land was so extensive 
that there was little space for pasture 
except along the watersheds between 
major wadis. Consequently, large 
areas of cultivated land must have 
been separated by narrow roughly 
north-south pastoral corridors that 
linked the Tur ab-Din mountains to 
the north with the more open and 
sparsely settled steppe lands to the 
south. Clearly pastureland, although 
present, was rather scarce. Not only 
would this open land have been 
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Fig. 6.18 Reconstruction of land-use zones in the upper Khabur Basin of Syria. Shading indicates the likely 
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cultivated areas around tells; the white areas between, the inferred pasture lands (by J. Ur and C. Hritz). 


subjected to competition between 
adjacent communities but overgraz- 
ing could have led to increased soil 
erosion within the basin. 

On the other hand, as noted by 
Kouchoukos (1998), the open steppe 
to the east and west of the lower 
Khabur and around the Jebel Abd 
al-Aziz would have formed an ideal 
pasture zone. This would have served 
the inhabitants of the nearby kranz- 
hiigel mounds and other smaller tell 
sites and also the city-states in the 
Khabur basin to the north. How such 
flock management was operational- 
ized is unclear, but it appears that 
there was a distinct trend towards 
specialized sheep and goat hus- 
bandry (Zeder 1998: fig. 4) during 
the fourth and especially the third 
millennium s.c. That these open 
lands to the south of the Khabur 
basin would have formed an ideal 
resource for pastoral usage has also 


been suggested by Zeder: "What we 
are likely witnessing then is the de- 
velopment of an animal economy 
focused on caprines raised by pas- 
toral specialists, who took advantage 
of this relatively untouched grassland 
to pasture their flocks, while relying 
on stored grain in riverside sites to 
tide them through leaner seasons on 
the steppe" (Zeder 1999: 13). 

The foregoing analysis suggests 
therefore that the Bronze Age land- 
scapes of Upper Mesopotamia were 
variegated and included lands that 
were densely settled with numerous 
towns (the largest accommodat- 
ing perhaps ten thousand people or 
more) but relatively little pasture. 

To the south of the upper Khabur 
Basin the steppe with its occasional 
kranzhügel settlements would have 
provided vast open pastures, whereas 
west of the Khabur and along the 
Euphrates and Balikh rivers, open 


steppe pasture would have been 
readily available, so that even at 
times of maximum urbanization, the 
local inhabitants of these areas would 
have placed considerable reliance 
upon pastoral resources or hunting 
(Danti and Zettler 1998). 


Cult Sites and Cemeteries 


Whereas the agricultural and pas- 
toral landscapes can be perceived 
primarily via a functionalist lens, 
the ideational and funerary compo- 
nents require a different approach. 
Apart from the presence of the Early 
Bronze Age extramural cemeteries 
(chapter 4), the ideational land- 
scape remains elusive. In part this 
is because formalized religion was 
often situated within the settlement 
itself, with the result that relatively 
few Early Bronze Age rural sanc- 
tuaries are known in the Jazira. Of 
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particular significance therefore is 
the site of Jebelet al-Beidha, discoy- 
ered by Baron yon Oppenheim on a 
western extension of the Jebel Abd 
al-Aziz. This group of four basalt 
sculptures up to 3.5 m in height set 
on a small 20 x 15 m platform atop a 
low limestone hill must have formed 
an imposing monument within the 
relentless semiarid steppe southwest 
of the Khabur. The stylistic parallels 
of the sculptures are Sumerian, and 
given the lack of settlement in the 
vicinity, the monument can prob- 
ably be interpreted either as a place 
of worship or perhaps as some sort 
of victory monument (Moortgat- 
Correns 1972). If the monument 

was primarily religious in purpose, 
it could have served for mobile 
pastoralists in the region, perhaps 
during a transitional stage towards 
sedentary settlement (Kouchoukos 
1998: 433-435), for travelers passing 
along east-west routes through the 
region, or for a regional pilgrimage 
center, as appears to have been the 
case at Pre-Pottery Neolithic Gobekli 
Hóyük in southern Turkey. 

Equally enigmatic is the massive 
Early Bronze Age conical monument 
at Tell Banat north, which forms an 
impressive mound 100 m diame- 
ter and 20 m high in the landscape 
of the Syrian Euphrates. The Banat 
monument, like a similar pair in 
the Balikh valley and another at Tell 
Hadhail in northern Iraq, is located 
just within the long-term limit of 
rain-fed cultivation. As Ann Porter 
has argued, although the monument 
is positioned near the boundary be- 
tween two ecological or resource 
zones, this is probably not a suffi- 
cient explanation for the location 
of the monument, and she sug- 
gests that such features may relate 
to territorial definition of pastoral 
groups, in which the role of gene- 
alogy and ancestors plays a key role 
(Porter 1998: 424-425; Porter 2002). 
Whether temple platform, sanctified 
high place, or monumental tomb, ac- 
cording to Tom McClellan, the Banat 
mound is part of a long tradition 
of cultic high places in the Levant, 


and it clearly represents a display of 
power and prestige of an elite class 
capable of mobilizing the large labor 
force required to erect a monument 
comprising some 52,360 m! of soil 
(McClellan 1998: 246). 

In the case of the mounds of both 
the Jebelet al-Beidha and the Banat 
type, major visible monuments have 
been placed in areas where sedentary 
and pastoral groups came into con- 
tact or where during certain periods, 
pastoral groups held sway. In the 
case of the prominent hilltop site of 
Jebelet al-Beidha within the pastoral 
nomadic steppe, this monument 
clearly has more parallels with the 
standing stone monuments of the 
desert than with the religious places 
of the sedentary zone (chapter 8). 


Other "Landscapes of Tells" in 
the Near East 


There is a considerable amount of 
regional variation in the type of 
settlement. [In many parts of the 
Near East, an undue emphasis on 
the tell has resulted in a misleading 
perception of the pattern of ancient 
settlement. Not only must allowance 
be made for the existence of small 
non-mounded settlements, but, as in 
the Wadi Ziqlab, Jordan, parts of the 
settlement record may be missing. As 
a result of detailed geoarchaeological 
studies in the Wadi Ziglab, Banning 
argues that gaps in settlement, such 
as occur in Jordan during the late 
Neolithic, Early Bronze IV (Early 
Bronze-Middle Bronze or Middle 
Bronze I), and Persian eras, may in 
part be the result of our failure to 
deal with buried sites along wadis 
(Banning 1996: 38). 

An immediate contrast is appar- 
ent if we compare the Jazira with 
the area of Ebla in central Syria. 
Here it appears that landscape fea- 
tures such as linear hollows are not 
present, whereas field scatters are 
either not present or have gone un- 
recorded because of the general low 
intensity of archaeological survey 
(but see Philip et al. 2002b: 13). The 
lack of linear hollows in western 
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Syria and the neighboring parts of 
the Levant may be because over the 
centuries, an overlay of later Seleu- 
cid, Roman, Byzantine, and Islamic 
field systems erased more archaeo- 
logical features than in the Jazira. 
On the other hand, the textual evi- 
dence derived from the Ebla tablets 
(ca, 2400-2300 B.C.) implies a rather 
different landscape than that prevail- 
ing in the Jazira. Within the kingdom 
of Ebla (which may have extended 
some 200 km from Carchemish in 
the north to Hama in the south), it 
is clear that outlying villages farmed 
not only large areas of cereals but 
also numerous olive groves, and 
occasional vineyards were present 
(Archi 1990: 16-17). This is hardly 
surprising, given the present land 
use of the region, which is given over 
to significant amounts of olive and 
vines. As Archi suggests, those vil- 
lages that appear to have had more 
olive groves than grain were prob- 
ably located on the more hilly lands 
of the kingdom. In addition, the 
huge holdings of sheep attributed to 
the palace (some seventy to eighty 
thousand, according to Archi 1990: 
19) cannot have been pastured on 
the immediate land that surrounded 
the town but must have been taken 
for at least part of the year to pas- 
tures around the marshes of the 
river Quoueiq (located some 15 km 
to the east) as well as to the semi- 
arid steppe beyond. East of Ebla, 
tell-based settlements are associated 
with small, flat plains ( faidhas) that 
occur at intervals between low hills 
to the west and the climatic margin 
of cultivation to the east (Geyer 1998: 
6-7). 

In the Biqa' valley of Lebanon 
(Marfoe 1979) and the Amuq plain 
of southern Turkey, tells again pro- 
vide a major locus of occupation. For 
the Amuq, Braidwood's pioneering 
survey of 1937 showed a character- 
istic tell-based settlement pattern, 
but as in many parts of the Levant, 
landscape features such as hollow 
ways and Bronze Age field scatters 
are absent. 

The landscape of the southern 


124 


Levant, on the other hand, rarely 
exhibits Bronze Age tells of the scale 
found in Syria, Iraq, and southern 
‘Turkey. Following the disintegration 
of Chalcolithic settlement, there was 
a new cycle of settlement growth 
during Early Bronze I in which a 
range of open and unwalled settle- 
ments developed into a hierarchical 
system of compact and fortified 
settlements indicative of a more 
urbanized and stable society (Joffe 
1993: 68; Gophner and Portugali 
1988; Harrison 1997). Settlements 

of Early Bronze I date, which fre- 
quently formed tells usually up to 

25 ha in area (Joffe 1993: 70), al- 
though often described as urban, 
may not have been truly urban, and 
they certainly do not rival the mas- 
sive towns that eventually developed 
in Upper Mesopotamia. The process 
of Early Bronze II tell nucleation in 
the Mediterranean zone of the south- 
ern Levant appears to have been as- 
sociated with a reduction in the total 
number sites compared to the previ- 
ous Early Bronze I; but at the same 
time, there was a significant increase 
in settlement in the arid zones (Joffe 
1993: 73). In the uplands west of the 
Jordan, Early Bronze II settlements 
include a significant number of tells, 
although none were greater than 10 
ha in area. In contrast, in the Golan 
( Jawlan), fortified "enclosure" sites 
often built upon mountain spurs ap- 
pear (Joffe 1993: 76). Overall, Joffe 
recognizes two patterns of rural 
settlement, the first in which smaller 
sites occur as satellites around major 
tells, and the second characterized 
by small, seemingly independent 
sites in the valleys of upper Galilee, 
northern Samaria, and northern 
Gilead, These sites, which are signifi- 
cantly smaller than the lowland tells 
oriented along apparent trade routes, 
appear to anticipate the pattern of 
settlement that becomes typical of 
the Middle Bronze Age and Iron I 
(see chapter 7). Meanwhile in the 
deserts of the Negev and Sinai, hun- 
dreds of sites from the Chalcolithic 
and Bronze Age have been recorded. 
The communities that occupied 


these usually small, straggling settle- 
ments appear to have combined both 
sedentary and pastoral strategies. 

Further south, settlements in cli- 
matically marginal areas such as Jawa 
and those of the Uvda valley appear 
to have derived their sustenance by 
collecung water using techniques of 
water harvesting (Joffe 1993; Helms 
1981). On the uplands west of the 
Jordan, where tells are scarce, small 
and low Early or Middle Bronze 
Age sites continue to be rare, and 
a brief perusal of the survey record 
suggests that relatively few of the 
low or scattered "khirbet" type sites 
were initially occupied during Ihe 
Early Bronze Age (Finkelstein and 
Ledermann 1997). 

Following this period of nucle- 
ated Early Bronze H/I tell-based 
settlement, there was a major devo- 
lution of settlement, which resulted 
in a major phase of “ruralization” 
in which settlement became much 
less hierarchical and urbanized 
and the economy shifted along 
the sedentary-pastoral continuum 
towards a greater concentration on 
pastoralism (Dever 1992). In the hill 
country west of the Jordan there was 
a substantial decline into a much 
small number of total settlements, 
which in the Early Bronze IV were 
smaller unwalled villages (Finkel- 
stein 1988: 42). 

From the foregoing it is evident 
that the settlement pattern of much 
of the southern Levant in the Early 
Bronze H/I (3000-2200 B.C.) re- 
sembles that of Upper Mesopotamia 
except that the scale of the tells and 
the associated settlement hierarchy 
are smaller and distinctively less 
“urban” (Falconer and Savage 1995). 
The small Bronze Age settlements 
that developed in the uplands west 
of the Jordan appear to have no 
obvious equivalents in Upper Meso- 
potamia; neither does the rash of 
desert settlement that has been re- 
corded in various phases of the Early 
Bronze Age. On the other hand, the 
southern Levantine landscape lacks 
many of the features that enliven 
that of Upper Mesopotamia. Thus 
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field scatters, although recorded, 
seem to be mainly of the Late Ro- 
man/Byzantine type (R. Frankel 
personal communication Nov. 1999), 
and linear hollows, although well 
represented in parts of the Negev, 
seem to be limited to the loessic 
areas (Tsoar and Yekutieli 1993). 

This lack of Bronze Age field 
scatters and linear hollows may be 
due to the significantly larger size 
of settlements in Upper Mesopo- 
tamia than in the Levant. This would 
have resulted in increased intensity 
of land use and considerably more 
traffic from settlement to field and 
beyond in Upper Mesopotamia so 
that linear hollows became more 
deeply etched. Also of significance 
are taphonomic factors resulting 
from the long and perhaps more 
continuous history of settlement 
that prevailed in the Levant after the 
Bronze Age. Such sustained land use 
may have resulted in linear hollows 
being ploughed or eroded or infilled 
with soil wash more rapidly than in 
Upper Mesopotamia. Alternatively, 
the concentration, in the Negev, of 
hollow ways on loessic soils vulner- 
able to "hydrocompaction" may be 
relevant to the Jazira, where soils 
also include an admixture of loess. 
Because soils in northern Iraq and 
northern Syria include 50-75 percent 
silty loess, Jaziran soils may also be 
vulnerable to hydrocompaction and 
hollow development. The concen- 
tration of hollows ways within this 
rather specific zone illustrated on 
figure 6.6 may therefore reflect the 
distribution of silty soils occupying a 
broad belt of terrain adjacent to the 
Syrian desert. 

Other landscape features appear 
to have been better developed in 
the Levant, specifically where they 
are found within the landscape of 
survival of the deserts. Thus the 
water-harvesting systems of Avdat 
and Jawa, which show a highly devel- 
oped technology for the time, have 
no known equivalents in the deserts 
of northern Syria and Iraq. 

Despite the evidence that sites in 
the southern Levant attained their 
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maximum size during the Early or 
Middle Bronze Age, their impact 
upon the natural environment is not 
particularly obvious. Nevertheless, a 
pollen diagram from Lake Kinneret 
shows a minor impact of forest clear- 
ance during the Early Bronze Age 
(Baruch 1990; see also chapter 7), 
whereas the Hula Lake core shows 

à larger reduction in deciduous and 
evergreen oak and a pronounced 
olive peak (Baruch and Bottema 
1999). 

Just as the above reconstructions 
of land-use patterns suggested a 
rather variegated landscape, ar- 
chaeological surveys indicate that 
settlement did not necessarily evolve 
in terms of uniform cycles of rise and 
fall. Instead, settlement in northern 
Mesopotamia from the late Chalco- 
lithic onwards is characterized by 
its patchiness, so that for any given 
period, certain areas appear rela- 
tively densely settled, whereas others 
may have been relatively deserted 
(Algaze 1999; Wilkinson 2000b). 


Discussion 


In Bronze Age Upper Mesopotamia 
the system of nucleated tell-based 
settlement existed within a varie- 
gated and patchy landscape com- 
prising intensive cultivation around 
settlements with zones of pasture 
beyond and even occasional valley- 
floor marshes. In such a landscape, 
agriculture formed the main means 
of sustenance of the inhabitants to 
the point that most urban dwellers 
were probably primarily reliant upon 
their crops and flocks for support 
(Schloen 2001: 101, 198). 

Although this pattern of settle- 
ment exhibits a scalar hierarchy, 
there is no evidence for a single pri- 
mary administrative settlement that 
stands out physically above all the 
others, Rather, there are a signifi- 
cant number of large settlements 
in the range of 50-150 ha that seem 
to show some measure of parity, at 
least in terms of size and apparent 
population. Whether this means that 
no single settlement had primacy 


in terms of administration over all 
others is not clear, but it appears 
that the region comprised a series of 
small city-states or equivalent modu- 
lar settlement systems, each of which 
had its own ruler or petty king (see 
chapter 10). 

A preliminary model of agri- 
cultural production for nucleated 
Bronze Age towns suggests that the 
main agricultural zone within 10- 

15 km distance was just capable of 
provisioning the estimated popula- 
tion with food but that such settle- 
ment systems would have been vul- 
nerable to climatic or socioeconomic 
perturbations (Wilkinson 1994). Al- 
though such settlement clusters may 
have provided the basic units of food 
production for major settlements, 
these probably did not constitute 
the primary political units. Textual 
records from Ebla and Mari imply 
that emergent kingdoms probably 
comprised larger and more fluid 
aggregates of tells (with their sur- 
rounding territories) that resulted 
from one king subjugating neigh- 
boring polities into larger compound 
units. The apparent uniformity of 
maximum settlement size over large 
areas, which resulted in there being 
no dominant prime settlement, sug- 
gests that Early Bronze Age towns 
may have reached a regional equi- 
librium of size. This could have been 
the result of a balance of positive 
and negative feedback processes as 
follows. 


Any nonproducers within the urban 
population needed to be primarily 
supported from the local supplies of 
food. In the rain-fed farming zone, 
areas with higher rainfall and agri- 
cultural productivity (in terms of kg 
per ha) were capable of supporting 
more nonfood producers in addition 
to those who actually produced the 
food. Conversely, where yields were 
lower, more food producers would 
have been required to grow sufficient 
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food to feed each additional non- 
food producer. Consequently, any 
positive feedback mechanism that 
resulted in more people concentrat- 
ing in the growing centers would 
have resulted in an increased labor 
requirement, especially in the more 
arid parts of Upper Mesopotamia. 
Under such circumstances, in drier 
areas more individuals would be 
drawn into the system as labor (per- 
haps as transients), a situation that 
would reinforce population growth 
and also the demand for food. The 
potentially destabilizing growth aris- 
ing from this positive feedback could 
have been counteracted by negative 
feedback processes that served to 
constrain their growth. Such pro- 
cesses include the inability to supply 
sufficient food from the areas im- 
mediately surrounding any large 
center (Wilkinson 1994). Therefore, 
as a result of these two counter- 
acting processes, one might expect 
settlement populations to attain a 
plateau in tell sites in rain-fed farm- 
ing areas, whereas in drier areas 
where the counter-acting feedback 
mechanisms were out of balance, the 
level of population would have been 
potentially unstable. 

The tendency for sites to be highly 
nucleated during the Bronze Age 
appears to result in landscape fea- 
tures such as linear hollows and 
field scatters becoming oriented 
around major tells. Moreover, the 
sustained agricultural use of fields 
in the vicinity of tells over millennia 
has probably resulted in some degree 
of restructuring of soil chemistry. 
Hints of this come from the Euphra- 
tes terraces around Kurban Héyiik, 
where the main long-term occupied 
terrace was preferentially enriched 
with phosphates, compared with the 
much more sparsely occupied upper 
terraces (Wilkinson 1990a). 

Particularly noteworthy is that 
landscape features do not seem to 
function in isolation. For example, 
by gathering runoff from the sur- 
rounding fields, tracks (or linear 
hollows) would have directed water 
towards the tell and any surround- 
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ing mudbrick extraction pits. These 
pits would then have filled with 
water during the winter rainy sea- 
son, which for the inhabitants would 
have been a double-edged sword. By 
providing valuable water, perhaps 
even through the summer dry sea- 
son, this would have been a bonus, 
but by contributing to the develop- 
ment of potentially fetid swamps 
that could have concentrated human 
and animal wastes through time, 
such pits could have become a vec- 
tor for infectious diseases. Although 
the natural drainage around the tell 
would help drain such areas, at sites 
like Tell Brak, where a natural sys- 
tem of through drainage was less well 
developed, the accumulation of stag- 
nant water near the living areas may 
have created health problems. 

During the third millennium s.c., 
at least in parts of the Jazira, the 
landscape may have become truly 
zoned, with large sites being sur- 
rounded by areas of greater and 
lesser degrees of intensive culti- 
vation. Beyond, where areas with 
limited or no settlements have been 
recorded, specialized pasturelands 
may have accommodated the excess 
sheep and goat population from the 
more densely settled areas. 

The presence of field scatters con- 
centrated around major tells such as 
Hawa, Hamoukar, Brak, and Sweyhat 
may result from a simple processual 
relationship, namely, that with in- 
creasing population, or population 
concentration, there was a need to 
maximize agricultural production 
by the application of large quantities 
of fertilizer. This argument, based 
on the work of Ester Boserup (1965, 
1981), has its attractions and super- 
ficially can be seen to fit the limited 
field-scatter data available. However, 
as Glenn Stone has pointed out for 
traditional west Alrican societies, 
concentric land-use zones associated 
with refuse manuring are related 
to nucleated villages and moder- 
ate regional population densities; 
thereafter, with further increases in 
population density, population tends 
to disperse as farmers move beyond 


the initial settlement zone (Stone 
1996: 46-47). It should not therefore 
be assumed that the Early Bronze 
Age population concentration rep- 
resents the all-time demographic 


peak. 


Second Millennium Transition 


By focusing upon specific landscape 
signatures and themes, the above 
narrative may give an erroneous 
impression that the tell-dominated 
landscape of the third millennium 
B.C. was stable or static. Although 
more finely divided chronological 
sequences are required for the details 
of settlement shifts to be evident, in 
most areas there is either a cyclical 
shift from more dispersed towards 
nucleated settlement and back again, 
or with episodic development of 
satellite settlements, as in the area 
of Tell al-Hawa and Titrish Hóyüks 
(Wilkinson and Tucker 1995; Algaze 
2001b), satellite communities switch 
on and off like traffic lights through 
much of the third and second mil- 
lennium s&.c. Overall in many parts 
of the Jazira during the final quarter 
of the third millennium n.c. there 
was a major transition that wit- 
nessed a partial breakdown or even 
a complete collapse of the nucleated 
settlements of the mid third mil- 
lennium n5.c. and the development 
of dispersed communities and/or 
areas of abandonment. Such a pat- 
tern has been recognized in parts of 
the Khabur basin (where it has been 
described as a major collapse: Weiss 
et al. 1993), in the Turkish Euphra- 
tes (Wilkinson 19902; Algaze et al. 
1992; Algaze 1999), in the Levant 
and the Aegean (for discussion, see 
Hole 1997; Butzer 1997b; and Pelten- 
berg 2000; chapter 10). Whatever the 
cause of this restructuring, it rep- 
resents the beginning of a complex 
period of transition that ultimately 
resulted in the breakdown of the 
configuration of third millennium 
B.C, "city-states" and their replace- 
ment by a much more dispersed 
pattern of settlement (chapter 7). 
Some elements of this broad tran- 
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sitional period can be summarized 
for the Jazira region as follows (from 
east to west): 


— |n the north Jazira (Iraq), fol- 
lowing a period of early second- 
millennium growth, there was 
a general thinning of settle- 
ment, so that by the Middle 
Assyrian period, although the 
main sites were sometimes still 
occupied, there had been an 
overall decline in settlement. 

— In the western Khabur, the 
development of open space 
(pastures?) contrasted with a 
concentration of settlement 
in the eastern Khabur (Meijer 
1986). Around the middle of the 
second millennium s.c. in the 
western Khabur, many tells were 
resettled by means of sprawl- 
ing lower towns or localized 
dispersed settlement. Abandon- 
ment may have coincided with 
a phase of nomadism during 
the early second millennium 
B-C., a phenomenon well at- 
tested in, for example, the Mari 
texts (Matthews 1979; see also 
Lyonnet 1998). 

— Around the Jebel Abd al-Aziz 
area, collapse of the kranzhügel 
mounds during the later third 
millennium s.c. ushered in a 
period of sparse population in 
the second millennium (Hole 
n.d.: 6). 

— |n the Balikh valley, settlement 
was sufficiently dense for there 
to be competition for water as 
well as a general decline in the 
flow of the Balikh River (Wil- 
kinson 1998). Although by the 
mid second millennium B.C- 
both settlement and irrigation 
had declined significantly, re- 
colonization by the Middle 
Assyrian empire was already 
underway (Curvers 1991; Akker- 
mans et al. 1993; Lyon 2000; 
Wiggermans 2000). 

— West of the Euphrates in the 
Jabbul plain, a significant de- 
cline of settlement during the 
second millennium attained a 
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minimum in terms of settlement 
numbers during the Late Bronze 
Age (Gerritsen and Macormak, 
in Schwartz et al. 2000). 


The series of changes described 
above resulted in an overall decline 
of settlement throughout the second 
millennium B.C., which ultimately 
set the stage for the establishment 
of a landscape that provided a total 
contrast with that of the third mil- 
lennium B.c. (chapter 7). 


he Great Dispersal 


Post-Bronze Age Landscapes of the Fertile Crescent 


During the Late Bronze and Iron 
Ages there was a remarkable disper- 
sal of settlement in many parts of the 
Near East. This resulted in patterns 
of landscape features that together 
provide a view of the subsistence 
economy, commercial farming, and 
religious activities dating back some 
two thousand to three thousand 
years. Referring to the Mediterra- 
nean basin during the classical and 
Roman periods, Lloyd (1991: 234) 
asserted that "over the past three 
decades archaeological survey has 
provided spectacular evidence for a 
wealth and diversity of rural settle- 
ment in classical times that were en- 
tirely unsuspected from the written 
sources" (also Barker 1997: 268). This 
chapter will examine an equivalent 
phenomenon for Upper Mesopo- 
tamia and the Levant and will place 
it within the context of the prevailing 
political economy and environment. 
Although it is possible to make some 
generalizations about settlement and 
landscape over the three millennia of 
concern here, it should be empha- 
sized that the archaeological record 
for this variegated area of uplands 
and lowlands is extraordinarily com- 
plex. Whereas early surveys often 
proceeded along thematic lines (wit- 
ness the studies of Christian archi- 
tecture by Butler [1929], Roman/Late 
Antique communities by Tchalenko 
[1953], or specialized studies of oil 
manufacturing by Callot [1984]), 
later surveys have provided a more 
complex multiperiod view of the 
landscape (e.g., Dar 1986, 1993; 
Finkelstein and Ledermann 1997). 
The progression toward intensive 
landscape survey probably attained 
its peak in terms of survey inten- 


sity with the Wadi Faynan project, 
which by the time of the 2000 re- 
port had recorded no fewer than one 
thousand “sites” within 30 sq. km of 
terrain (Barker et al. 2000). Recent 
multidisciplinary projects have pro- 
duced a vast amount of material, and 
in this chapter | take the opportunity 
to distill some fundamental themes 
from the published data and to draw 
contrasts and comparisons between 
Upper Mesopotamia and the Levant. 

Landscapes of the desert margin 
are treated in this chapter rather 
than the deserts themselves (see 
chapter 8) because this keeps a group 
of consistent case studies together 
and allows a uniformity of approach. 
The history of desertification, as well 
as the discussion of hunting/pastoral 
features of the desert margins will be 
treated in chapter 8. 


The Assyrian Urban Core 


The Assyrian rulers of the Late As- 
syrian empire inherited a landscape 
that had undergone considerable 
settlement reorganization during 
the second millennium B.c. Conse- 
quently, by the late second millen- 
nium, the Jazira had experienced 
both Middle Assyrian colonization 
and an Aramaean presence (chap- 
ter 6). Following a major adminis- 
trative reorganization by Tiglath- 
Pileser II! in the eighth century 

B.C. (Postgate 1979), the empire was 
transformed by the establishment of 
Assyrian power bases in the capital 
cities at Assur, Kalhu (Nimrud), Dur 
Sharrukin (Khorsabad), and Nineveh 
(Ninua). These were supplemented 
by local administrations such as 

at Til Barsip on the Euphrates and 


slightly later at Harran (Morandi 
2000: 357). Not only did the capital 
cities dominate the empire adminis- 
tratively, but also their massive area 
exceeded the cities of the preceding 
Early Bronze Age by a considerable 
degree (van de Mieroop 1999). 

The area immediately around Sen- 
nacherib’s capital of Nineveh illus- 
trates how the landscape must have 
been restructured within the con- 
text of a growing empire. Assyrian 
policy entailed the construction of 
large-scale systems of water man- 
agement and, during Sennacherib's 
reign, the loss of a significant part of 
its former agricultural hinterland to 
newly created parks and gardens. 

Although historical or Biblical 
sources for the population of the 
Assyrian capital cities vary and are 
potentially disputable (Oates 1968), 
these estimates can be cross-checked 
using the area of the city as measured 
within the city wall as well as by the 
expected population densities for an- 
cient cities. An estimate population 
of 63,000 for ninth-century Kalhu 
(Oates 1968: 43-44; 630 ha: Nimrud) 
would result in a population density 
within the total site area of 100 per- 
sons/ha). Similarly, in the seventh 
century B.c. the 750 ha city of Ninua 
(Nineveh: Oates 1968: 48-49) held, 
according to an estimate in the book 
of Jonah, some 120,000 people. This 
gives a population estimate of 160 
persons/ha (but see Oates 1968: 49). 
Although both population density 
estimates are rough, they fall within 
the range of 100-300 persons per ha 
expected for traditional Near Eastern 
cities. The populations of such cities 
together with the massive demands 
of the palace sector for banquets 
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and other needs would have placed 
a huge demand on the agricultural 
resources of the region. Therefore, 
in contrast to the third millennium 
B.C. when the food supplies of Upper 
Mesopotamian cities could have been 
satisfied by an immediate catchment 
of 5-20 km (see chapter 6), dur- 
ing the Iron Age a much larger area 
would have been brought into play 
to supply Nineveh with its essential 
supplies. Commodities required by 
the capital would have included not 
only cereals and orchard fruits but 
also animals and their products as 
well as stone for the manufacture of 
monumental reliefs and buildings. 
Despite the lack of comprehen- 
sive surveys, textual sources together 
with a range of archaeological inves- 
tigations (Oates 1968; Reade 1978; 
Bagg 2000; Jacobsen and Lloyd 1935) 
enable four broad landscape zones 
to be sketched around Nineveh 
(fig. 7.1): 


1. An inner zone around the 
walled city itself consisting of 
gardens, irrigated fields, and 
various earthworks. This area 
may originally have been de- 
voted to rain-fed agricultural 
production when the popula- 
tion of Nineveh was smaller, 
but later, this zone became in- 
corporated into the expanded 
lower town and various game 
parks and gardens around the 
city. The Assyrian king played 
a major role in the develop- 
ment of this cultured landscape, 
but that this was not solely the 
realm of the king is brought out 
by inscriptions of Sennache- 
rib, which state that orchard 
plots were also disbursed to 
the people of Nineveh (Jacob- 
sen and Lloyd 1935: 33). Hints 
about the land use of this zone 
can be gleaned from the names 
of the gates of Nineveh and 
other textual sources: the Gate 
of Shibaniba was the gate of 
choicest flocks and grain (i.e., 
good farm supplies), the gate 
of Halahhu was the product of 
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Fig. 7.1 Nineveh and its region, showing major canal systems (thick 
lines), the Assyrian capitals (Assur, Kalhu [Nimrud], Dur Sharrukin 
[Khorsabad], Ninua [Nineveh]), and areas of rural settlement mapped 
by surveys mentioned in the text (based on Oates 1968; Reade 1978; 


Barbanes 1999). 


the mountains, the Adad gate 
faced the game preserve, Kirate 
was the gate of the gardens, 
there was a gate of the watering 
places, another gate of the gar- 
den, a gate of the quay, and the 
gate of the desert (Reade 1978: 
51-54). 

2. Forming an intermediate zone 
within some 50 km of Nine- 
veh are the plains east of the 
Tigris containing the three As- 
syrian capitals, as well as Imgur 
Enlil (Balawat) and the quarries 
at Balatai. David Oates (1968: 
44-45) estimated that Nimrud 
would have required some 100 
sq. km to produce the requisite 
crops to sustain its population, 


whereas Nineveh, at roughly 
twice the size, may have re- 
quired a little more than 200 

sq. km of cultivable land. How- 
ever, if rural populations around 
the capital were also dense, then 
more food would have been 
required to sustain these inhabi- 
tants, and the food production 
area would have increased ac- 
cordingly. Zone 2 not only 
functioned as the main area of 
food supply for the Assyrian 
capital cities but also included 
the catchment area of a series 
of massive canals. The seventh- 
century B.c. Assyrian king 
Sennacherib, who claimed to 

be the “one who caused canals 
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to be dug” and who “puts irri- 
gation water inside of Assyria” 
(Radner 2000: 237), was respon- 
sible for the construction of 
many of the canal systems that 
brought water to irrigate the 
lands around Nineveh as well as 
to supply the needs of the city’s 
inhabitants. Oates (1968: 49-51) 
described how this program was 
accomplished in four stages, and 
entailed cutting water-diversion 
channels from rivers leading 
away from Nineveh so that the 
water could be led to where it 
was needed. 

Even when water was in the 
right valley, it was frequently 
necessary to lead it across the 
valleys, a feat of engineering 
that is best illustrated by the 
superb Jerwan aqueduct that 
conducted water across a tribu- 
tary of the Gomel River into 
the Khosr valley some 40 km 
north-northeast of Nineveh 
(Jacobsen and Lloyd 1935). 

In the time of Sennacherib, 
water gathered from the Go- 
mel and Khosr Rivers as well 

as a northeast tributary (the 
Wadi al-Milh), was used to 
water orchards in the summer 
and cereal fields in the win- 

ter below and around the city. 
This area even included an ar- 
tificial swamp as well as fields 
of cotton (Oates 1968: 51). The 
gardens of the Assyrian capitals 
are rightly famous, and they 
represent a clear attempt to rep- 
licate landscapes from other 
parts of the empire in what is 
basically a rain-fed environ- 
ment. This attempt at introduc- 
ing "alien" landscapes, which 
included the importation of 
trees, can be traced back to the 
time of Tiglath-Pileser I (1114- 
1067 B.C.). Sargon II of Assyria 
(721-705 B.c.), when construct- 
ing gardens around Dur Sharru- 
kin (Khorsabad), imported trees 
from the Amanus mountains 
near the Mediterranean coast 
of Turkey, whereas to create an 
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irrigated paradise, Sennacherib 
tried to emulate the landscape 
of Babylonia (Radner 2000: 
239-240). 


. A more distant zone of alternat- 


ing plains and frequently hilly or 
rocky areas could, if necessary, 
be called upon to supply food 
to the capital. It also included 
the source of the fossiliferous 
pindu stone of Mount Nipur, 
which is most likely the Judi 
Dagh near the Iraq/Turkish 
border (Reade 1978: 60). Only 
three parts of this large region 
have been systematically sur- 
veyed, but all showed significant 
increases in rural population 
during the Iron Age (Ibrahim 
1986; Oates 1968; Algaze et al. 
1991; Wilkinson and Tucker 
1995; Barbanes 1999). Changes 
in the economy of the Near East 
toward the use of a more flexible 
and fungible system of quasi- 
monetary exchange may have 
enabled grain surpluses in these 
more distant areas to be used to 
alleviate shortfalls at the cen- 
ter. The Cizre area, surveyed by 
Guillermo Algaze (Algaze et al. 
1991), was particularly conve- 
niently located because it was 
linked to Nineveh by means 

of the "low friction" transport 
artery of the Tigris. 

That such economic supply 
zones may have existed is sug- 
gested by Assyrian texts that 
allude to prices of grain being 
lower in the "desert," moderate 
in intermediate areas (such as 
Halahhu, Khorsabad area), and 
most expensive at the city of 
Nineveh (Saggs 1959; Postgate 
1974; Fales 1990). This sug- 
gests that grain could have been 
moved between the hinterlands 
and the main city, as long as 
it was possible to turn a profit 
(Wilkinson 1995: 158). 


. The mountains provided an 


additional source of agricultural 
supplies such as specialized fruit 
or tree crops, as is implied by 
the title for the Hallahu Gate: 
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"bringing the products of the 
mountains" (Reade 1978: 51). 


Overall, therefore, agricultural sur- 
pluses from the surrounding areas 
could have been used to redress 
any food imbalances in the capital 
(fig. 7.1). 

By initiating great public works 
such as the canal systems of Nine- 
veh's hinterland, the productivity of 
the capital region could have been 
significantly raised. Nevertheless, 
as David Oates (1968: 47-52) has 
pointed out, the increase in produc- 
tivity was probably insufficient to 
supply the inhabitants of the city and 
its region with all their food needs. 
This therefore begs the question 
whether the canals were primarily 
required for the irrigation of food 
crops. As an alternative, Julian Reade 
has suggested that the principle aim 
of the irrigation projects around 
Nineveh may have been to improve 
the quality and beauty of the land- 
scape (Reade 1978: 174). This raises 
the fundamental issue that canal and 
irrigation systems, although func- 
tional at a basic level, should not 
be viewed solely in that light. In 
reality, despite the large effort that 
was expended on canal construction, 
much of the agricultural produc- 
tivity probably came from the rolling 
plains to both the east and the west 
of the Tigris, where a very different 
manifestation of Assyrian landscape 
policy was in evidence. 

Areas around Nineveh, especially 
those west of the Tigris and through- 
out the Jazira, experienced a substan- 
tial increase in rural settlement in 
the form of small, dispersed villages, 
bamlets, and farmsteads (fig. 7.2; 
table 7.1). This process of settlement 
was first observed archaeologically 
by the surveys of David Oates (1968), 
and it has now been verified in a 
number of arcas (summarized in 
Morandi 2000 and Wilkinson and 
Barbanes 2000): the Upper Tigris in 
the Cizre plain (Algaze 1989; Algaze 
et al. 1991; Parker 1997); the Sin- 
jar/Afar plain (Oates 1968; Ibrahim 
1986); the north Jazira of Iraq (Wil- 
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N. Jazira survey area #°. Ü *- 


Tell Afar-Hatra 
Survey area 


Fig. 7.2 Late Assyrian settlement to the west of the Tigris, as 


determined by the North Jazira, Tell Afar-Hatra, and other surveys 


(modified from Barbanes 1999: figs. 7, 8). 


Tablez1 The Number and Aggregate Settlement Area of Early Bronze 
and Iron Age Sites in Northern Iraq and Northern Syria 


Area Total 
Survey (km?) Sites 
North Jazira survey 475 184 
Tell Beydar survey 450 82 
Tell Hamoukar survey 125 67 


Early 
Bronze 
Age" 


20 sites 
146 ha 


17 sites 
98 ha 


9 sites 
114 ha 


Iron 
Age" 


78 sites 
123 ha 


35 sites 
97 ha 


20 sites 
64 ha 


Note: Although the number of settlements dramatically increases in every case, the aggregate 
settlement area (roughly proportional to total population) either remains the same or declines. 
Data are derived from surveys by the author, Eleanor Barbanes, and Jason Ur. 


* Number of sites and aggregate area. 
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kinson and Tucker 1995); the Wadi 
Ajij (Bernbeck 1993); the lower 
Khabur valley (Morandi 1996a; Er- 
genzinger et al. 1988); the Jebel Abd 
al-Aziz (Hole and Kouchoukos in 
press); the Tell Beydar area (Barbanes 
1999); the Tell Chuera area (J.-W. 
Meyer, personal communication Jan. 
2001); the Balikh valley (Wilkinson 
1995; Wilkinson and Barbanes 2000); 
and the Turkish Euphrates (Algaze 
et al. 1994). Related trends are evi- 
dent west of the Euphrates in the 
Jabbul plain (Schwartz et al. 2000) 
and in the Amuq (Yener et al. 2000). 
The Tell Beydar area in the west- 
ern Khabur well illustrates how the 
landscape was transformed during 
the Iron Age. Following the collapse 
of tell-based settlement in the later 
part of the third millennium B.C., 
much of the area was deserted during 
the early second millennium. There 
followed a phase of resettlement in 
the Late Bronze Age that took the 
form of small "lower towns" that 
developed at the bases of tells, with 
some smaller sites in the country- 
side. Resettlement coincided in part 
with a phase of Middle Assyrian 
colonization that established forti- 
fied strongholds (dunnu) and their 
satellite communities between the 
Khabur and Balikh valleys and that 
seem to represent an official Middle 
Assyrian presence in contrast to the 
indigenous non-Assyrian commu- 
nities (Akkermans et al. 1993; Lyon 
2000; Wiggermans 2000). In the 
Tell Beydar area there then appeared 
during the Iron Age numerous small 
settlements that were dispersed 
across the landscape, between tells, 
across the rolling steppe beyond 
the valleys, and even on the isolated 
basalt plateau to the west (fig. 7.3). 
In addition, small Late Bronze Age 
lower towns then developed into 
sprawling settlements during the 
Iron Age, the largest being the lower 
town, 30-40 ha in size, at Tell Bey- 
dar (Bretschneider 1997). Of the 
82 sites recorded in the 450 sq. km 
survey area, 35 were small Iron Age 
villages of 1-2 ha, of which 8 were 
lower towns below tells. This phase 
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Fig. 7.3 The distribution of (a) Bronze Age and (b) Iron Age sites around Tell Beydar, Syria. Linear hollows 
on the Bronze Age map are plotted from corona satellite images. Iron Age territories have been estimated 
using Thiessen polygons. The shaded area is the sparsely occupied basalt plateau. (Modified from Barbanes 


1999; compiled by Jason Ur) 


of settlement does not simply rep- 
resent a movement off the tells but 
also entailed the settlement of land 
that during the Early Bronze Age was 
cultivation, marginal land, or steppe 
pasture. The presence of settlements 
on what was probably steppe pas- 
ture underscores that this phase of 
settlement actually extended the 
total amount of cultivated area. This 
settlement cannot yet be subdivided 
into phases, but it is evident that 

it occurred over several episodes. 
Equally, it is unclear how many of 
these sites were occupied at the same 
time, but from ceramic parallels, it 

is clear that occupation was concen- 
trated in the period between around 
1000 and 600 s.c. (Wilkinson and 
Barbanes 2000). 

In addition to settling previously 
occupied lands, Neo-Assyrian policy 
entailed the colonization of new 
lands between preexisting settle- 
ments (Wilkinson 1995: 146-147), 
marginal land virtually within the 
desert (Bernbeck 1993), as well as 
riverine landscapes in the Khabur 
(Morandi 19962) and on the Tigris 
(Parker 2001). The scale of this 
settlement was such that no single 
process can suffice to explain it. 


That the Neo-Assyrian kings were 
active in resettlement of the steppe 
is evident from texts that boast of 
their achievements in reclaiming the 
desert (Oded 1979). One particu- 
lar statement by Sargon of Assyria 
enunciates this policy of landscape 
transformation with crystal clarity: 


The well versed king, who con- 
stantly considers plans of good 
things and who directs his atten- 
tion to the settlement of desolate 
steppe, to the cultivation of fal- 
low land and to the plantation of 
fruit groves, contemplated caus- 
ing steep rocks, from which never 
before green had sprouted, to pro- 
duce yield. He had in mind to let 
furrows arise in waste barren land 
which had not known the plough 
under the previous kings, to let 
the work song resound, to open a 
spring as a karattu in an area with- 
out well and have (everything) 
irrigated in abundance from top to 
bottom (with) water, like with the 
masses of the flood (of a river in 
spring). (Radner 2000: 238 citing 
Fuchs 1994: 37 and 292) 


In such resettlement schemes, 
entire communities appear to have 


been taken from their homes (e.g., in 
Palestine) and resettled in the Syrian 
or Iraqi steppe, often in underpopu- 
lated areas (Oded 1979: 71). Such 
policies, which raised both agri- 
cultural production and imperial 
revenues, are attested on the stelae 
of Adad Nirari III from Tell Rimah 
(Page 1968), which may explain the 
large increase of settlement in the 
neighboring Afar-Sinjar plains. On 
the other hand, dispersed settlement 
patterns elsewhere may be accounted 
for by more spontaneous processes. 
It is well attested from textual studies 
that during the second and early first 
millennium B.C., marginal steppe- 
lands and the desert were populated 
by pastoral nomadic Ahlamu and 
Aramaeans. The spontaneous settle- 
ment of members of these groups 
may account for some areas of rural 
settlement. Nevertheless, whether 
state directed or spontaneous, it 
seems likely that conditions of politi- 
cal stability in Upper Mesopotamia 
during much of the first millennium 
B.C. provided conditions favorable 
to the creation of small rural settle- 
ments dispersed across what had 
been steppe. 

Support for the archaeological 
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record is provided by the “Harran 
census” (Johns 1901), which gives 
a remarkable record of settlement 
and land use for a region under 
Neo-Assyrian administration. These 
records derive from the central ar- 
chives of Nineveh but actually relate 
to the land of the Harran region in 
the upper valley of the Balikh (Fales 
and Postgate 1995: xxxi). Typically, 
the tablets list the family members 
of the farmstead or holding as well as 
the real estate itself, giving the quan- 
tity of cereal land (expressed as yield 
in homers), vineyards (as shoots of 
vines), orchards, gardens, the num- 
ber of animals (sheep, goat, oxen), 
and the geographical location in re- 
lation to the steppe, to neighboring 
places, or to provinces. Altogether, 
the census lists provide a remarkably 
specific view of the Neo-Assyrian 
landscape of parts of upper Meso- 
potamia that confirm that the small 
village, hamlet, or farmstead was a 
common form of settlement in the 
upper Balikh valley. Vineyards are 
mentioned only in some of the list- 
ings, which may indicate that those 
that do not mention vineyards may 
be south of the zone of cultivation 
of the vine. Also, some lists note the 
amount of poplars and willows, trees 
that traditionally tend to be asso- 
ciated with ditches or watercourses. 
Other landscape features are less 
well documented for this period 
than for the third millennium s.c. 
For example, the only evidence for 
increased intensity of cultivation is 
a secondary peak of Iron Age pot- 
tery within field scatters in the Iraqi 
North Jazira area (Wilkinson and 
Tucker 1995: fig. 51e). Linear hollows 
rarely form radial patterns around 
lron Age sites, but in the North 
Jazira, several Iron Age (“Late As- 
syrian”) sites are located on longer 
interregional linear hollows (Wilkin- 
son and Tucker 1995: fig. 41). Further 
west in the Syrian Balikh valley, a 
north-south linear hollow and asso- 
ciated Iron Age sites coincide with 
a postulated Assyrian route referred 
to in the annals of Ashurnasirpal II 
(883-859 B.c.). This provides useful 


archaeological corroboration for the 
operation of long-distance routes 
during the Neo-Assyrian period 
(Wilkinson 1995). 
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continued settlement on tells during 
the early first millennium s.c. is well 
illustrated for the Amug on the Bala- 
wat gates (Shalmaneser III mid ninth 
century B.c.), which show Unkians 
bearing tribute from a moated forti- 
fied settlement in the land of Ungi. 
The land of Unqi most likely equates 
to the Amuq (or perhaps the Ghab to 
the south), and it is even possible to 
select a possible candidate for the 
illustrated settlement, namely, the 
moated tell of Yer Kóy (AS 99) 
located within the central Amuq 
(Wilkinson 1997b: fig. 2). 


The presence of Iron Age occupa- 
tion on tells in the outer provinces. 
implies, therefore, that local com- 
munities were allowed to occupy 
such positions of power, perhaps be- 
cause there was some degree of local 
autonomy in the provinces. This 


contrasts with the “home provinces” 
comprising the Jazira and the core 
area east of the Tigris, which were 
under the direct rule of the Assyrian 
capital cities near Mosul (Postgate 
1992b). 

in many parts of northern Syria 
and Iraq the overall structure of the 
pattern of settlement and the sur- 
rounding landscape appear to have 
changed relatively little between 
the Iron Age and the present day. 
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There were, however, many changes 
in settlement locations, and so the 
settlement pattern shows localized 
instability with cycles of growth 
and collapse. Moreover, in marginal 
areas or near to favorable water- 
courses, irrigation systems were 
dug to improve agricultural pro- 
ductivity (Geyer 1990; Ergenzinger 
and Kühne 1991). Extensive areas of 
Upper Mesopotamia continued to 
be a landscape of villages and small 
towns well into the Partho-Sasanian 
period (Hauser 1999). In contrast 
to the period of Bronze Age "city- 
states," major seats of administration 
were either widely distributed or 
even located outside the area. 


Settlement Dispersal in the 
Levant, ca. 1200 B.C. and Later 


In the Levant, post- Bronze Age 
settlement underwent changes 
not unlike those found in Upper 
Mesopotamia. However, the histori- 
cal context is usually expounded 
through the prism of Biblical archae- 
ology, which gives the narrative a 
political emphasis that is today the 
subject of some debate. Illustrative of 
the Biblical perspective is the situa- 
tion described by Oded Borowski 
(1987: 15), namely, that when the 
Israelites arrived in Canaan around 
the end of the Late Bronze Age, they 
found the fertile soils in the valleys 
to be controlled by strong Canaanite 
cities. Realizing that they could not 
overpower the city-states, the Israel- 
ites started colonizing previously 
unsettled lands. Such resettlement 
resulted in the cutting down of for- 
ests, well illustrated in Joshua 17: 
14-18, which states that people of 
the house of Joseph were told by 
Joshua to "go up to the forest, and 
clear there ground for yourselves. . . . 
The hill country shall be yours, for 
though it is a forest, you shall clear it 
and possess it to its farthest borders" 
(Stager 1975: 238; Borowski 1987: 15). 
Archaeologically this provides 
a compelling case for both defor- 
estation and settlement in the hill 
country as well as implying that such 
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deforestation would have resulted 

in the erosion of any soil cover. Ar- 
chaeological surveys provide a more 
prosaic reading of the changes in 
settlement, but one that parallels the 


above statement. "There is, though, 


Following the marked settlement 
nucleation of Early Bronze I-I and 
Middle Bronze II, there was a signifi- 
cant decline or settlement transition 
in the Late Bronze Age, which also 
paralleled those further north in 
Upper Mesopotamia. According 
to Brosht and Finkelstein (1992), 

i ring Early Bronze 11-1 
about 63 percent of the popula- 
tion lived in settlements greater 

ha. in Middle B ll thi 
in Iron II this percentage had de- 
clined to only 34 percent. On the 


That settlement dispersal was also 
matched by settlement extension is 
illustrated by a rise in the proportion 
of the total population of Palestine 
that resided in the hill country to 
the west of the Jordan River. This 
percentage increased from 35 per- 
cent during Early Bronze II-III, 

to 40 percent in Middle Bronze II, 
and to 52.5 percent in Iron Age II. 
Similar trends have been observed 
in the Akko region, where Frankel 
(1994) and Lehmann (2001) have 
demonstrated that whereas in the 
Late Bronze Age, settlements were 
predominantly in the plains or fring- 
ing outcrops, by Iron I a significant 
number of settlements had grown up 
in the hills and mountains. The fore- 
going statistics may underrepresent 
the degree of Bronze Age settlement, 
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Fig.7.4 Aggregate settlement area in southern Samaria 


(from Lev-Yadun 1997: table 5.1). 


because recent surveys indicate that 
the highlands of Canaan were not 
as empty in the Bronze Age as was 
formerly believed. Nevertheless, as 
in Upper Mesopotamia, a substan- 
tial phase of settlement was clearly 
underway during the earlier part of 
the Iron Age, and this can be seen to 
have continued and even gained mo- 
mentum through to the Byzantine 
period. In fact, such was the scale 

of this phase of settlement that the 
Southern Samaria Survey implies 
several waves of population growth 
from an estimated 700 people in the 
Late Bronze Age, 10,500 in Iron I, 
34,250 in Iron II, and 32,500 in the 
Byzantine period (Lev-Yadun 1997: 
91; Levy and Holl 2002: 98). 


Although 
it is feasible that similar mechanisms 
underlie the spread of settlement in 
various parts of this large region, 
there are clearly also specific local 


mechanisms that account for this 
phase of settlement. Rather than 


co iled in a detaile 
discussion of the various factors that 
i isper f: - 
n ing th st millenni 


B.C. and later, using the southern 
Levant as a case study, emphasis here 


According to Finkelstein (1998: 
364), three technological factors have 
regularly been cited as being cru- 
cial to the development of Iron Age 
settlement in the uplands west of the 
River Jordan. These are 


— The development of terraced 
agriculture. 

— The availability of technology 
for making lime-plastered cis- 
terns. 

— The invention of iron tools for 
digging cisterns and clearing 
woodland. 


In addition, a number of socio- 
political models have been suggested 
for the emergence of the Israelite 
state (for discussion, see Finkelstein 
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1998: 363; Bloch-Smith and Nakhai 
1999; Levy and Holl 2002). 


— According to William F. Al- 
bright, this took the form of 
a military conquest of the 
Canaanite city-states by no- 
madic Israelites. 

— On the other hand, Albrecht Alt 
considered there to have been 
a peaceful infiltration of migra- 
tory nomadic groups from the 
steppe, perhaps by the shasu 
(nomads) of the deserts between 
Egypt and Canaan. 

— Finally, George Mendenhall saw 
this phase of settlement as re- 
sulting from a social revolution 
against a stratified old order, 
which resulted in a sector of 
the population fleeing to the 
uplands west of the Jordan. 

— Related models assume vari- 
ous degrees of settlement of 
nomadic groups as well as sym- 
biosis between seminomadic 
tribes and the town-dwelling 
Canaanite population (see 
Bloch-Smith and Nakhai 1999: 
66-70). These models must 
be supplemented by evidence 
indicating that economic cir- 
cumstances were changing in 
the eastern Mediterranean dur- 
ing the late second and early 
first millennia, with the result 
that there was a shift toward a 
more commercialized produc- 
tion of olive and vines that were 
ideally suited to the Levantine 
uplands. 


These models for the emergence 
of the Iron Age pattern of dispersed 
settlement are tailored specifically 
for the uplands west of the Jordan. 
Elsewhere in the Levant, different 
factors may apply. For example, 
the dispersal of small settlements 
into the hills east of Akko that took 
place between the Late Bronze Age 
and Iron Age I may, according to 
Lehmann (2001: 94), relate to the 
increased wealth generated by the 
Phoenician city of Tyre. By encour- 
aging the production of cash prod- 
ucts such as wine and olives, this 


economy would have opened the 
door for a new wave of colonization 
into the neighboring hills. 

Most of the elements of the 
cultural landscape present in the 
Roman-Byzantine landscape can 
already be recognized in the Iron 
Age. These include rural roads and 
tracks, terraced fields, other indi- 
cators of cultivation, field towers, 
wine and olive presses, agricultural 
buildings, and cisterns. In marginal 
areas such as the Negev highlands, it 
is even possible to recognize prob- 
able threshing floors that date back 
to the fourth millennium s.c. (Avner 
1998: 164). Detailed surveys under- 
taken over the past two decades or 
more (Dar 1986, 1999; Gibson et al. 
1985, 1991, 1999) have enabled these 
disparate elements to be assembled 
into what may be described as a “Ro- 
man landscape mosaic.” Although 
antecedent features extending back 
to the [ron Age or earlier have been 
recognized, these seem sporadic, and 
it appears that the Roman-Byzantine 
periods may have obscured and/or 
locally displaced those of the earlier 
Iron Age. 


Landscape Features 


Terraced Fields. Terraced fields form 
an integral feature of the highland 
landscape, and in parts of the hill 
country some 50-60 percent of the 
land is covered by terraced fields 
(Ron 1966). It would be misleading, 
however, to assume the development 
of field terracing was an essential 
precondition for settlement in the 
hill country. Overall there are rela- 
tively few absolute dates for terraced 
fields, and many Israelite settlements 
were located in areas where terracing 
was not essential for cultivation 

to take place. Therefore, terracing 
should not be postulated as a pre- 
requisite for settlement. Moreover, 
terracing, rather than being an Iron I 
innovation, was developed earlier in 
the Early Bronze Age (Gibson et al. 
1991), Middle Bronze II (Finkelstein 
1988: 309), or most prominently in 
Iron Age II (Hopkins 1985: 185, 266). 
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It seems clear therefore that although 
terraced agriculture is an important 
feature in the development of the 
Levantine landscape, it was not cru- 
cial to the spread of this wave of Iron 
Age settlement (Gibson 2001). 

As in other parts of the world, 
terraced fields are difficult to date di- 
rectly. In the uplands of the southern 
Levant, wall morphology suggests 
that Iron Age terrace walls were 
usually of large triangular stones, 
infilled with smaller stones between. 
Later Roman/Byzantine terraces, 
in contrast, were of smaller rectan- 
gular stones laid in rows (Edelstein 
and Gibson 1982: 52-53). Otherwise, 
dating evidence for the develop- 
ment of terraced fields is meager 
and ranges from the Early Bronze 
to the Roman/Byzantine period 
(Gibson 2001; Dar 1999: 118), but 
based on the recent evidence from 
Yemen (chapter 9), an earlier incep- 
tion is possible. Hopkins' review of 
the subject of terraced agriculture in 
the uplands of the southern Levant 
shows that there is little evidence for 
the introduction of terraced farm- 
ing during Iron I, that is, at a time 
when terracing might be expected 
to have been a causative factor be- 
hind the extension of settlement. 
Instead, a significant amount of ter- 
racing seems to have appeared by the 
eighth century s.c., that is, in Iron II 
(Hopkins 1985: 185, 266). 

Field terraces in Palestine fre- 
quently take advantage of the natural 
form of the underlying bedrock, par- 
ticularly in those areas where Creta- 
ceous limestone and dolomite rocks 
are configured in the form of natu- 
ral steps. In such cases, the terrain 
provides a natural foundation for 
terraces. With the exception of ter- 
raced systems that were constructed 
in conjunction with small-scale 
irrigation systems, most Levantine 
terraced fields receive their moisture 
from rainfall. In the southern Levant, 
where cut sections have revealed the 
original techniques of terrace con- 
struction, field benches often appear 
to have been artificially constructed, 
first by the addition of a layer of 
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gravel, followed by soil, and then 
with more stones and gravel, with an 
upper level of more humic soil laid 
over the top (Edelstein and Gibson 
1982: 53; Edelstein and Kislev 1981: 
54). The presence of a fill of gravel 
behind the terrace wall resembles the 
use of a similar technique in Yemen 
(see chapter 9). The introduction of 
soil from elsewhere implies that there 
was insufficient soil on the hillsides 
before terrace construction (perhaps 
because of prior erosion), thereby 
necessitating the importation of soil 
from the vicinity. In addition, Edel- 
stein and Kislev (1981: 55) suggested 
that where entire hillsides appear to 
have been terraced in one fell swoop, 
levels of organization larger than the 
family would have been necessary. 

Along the same lines, Hopkins 
suggests (1985: 269): "The building 
of terrace systems, construction of 
storage facilities, and the installa- 
tion of irrigation works all demand 
supra household planning as well 
as greater quantities of labor than 
can be supplied ordinarily by even 
the most viable family." Although 
such large-scale landscape works is 
often taken to imply the hand of a 
centralized authority or state, Hop- 
kins' alternative suggestion is that 
the criss-crossed social relations 
of small-scale communities were 
frequently called into play during 
terrace construction, Presumably, 
such relations would have provided 
the requisite labor for these large 
programs of public works. 

Such planning and construction 
of terraces over large blocks of land 
contrasts with fields in the Yemen 
highlands, where the soil fill of ter- 
raced fields appears to have been 
built up by accretion and where both 
construction and maintenance of 
individual fields was probably ef- 
fected by individual households, 
except in the case of special terraces 
belonging to Himyarite “estates” 
(chapter 9). 


Other Landscape Features. In the 
rain-fed parts of the southern Le- 


vant there are few signs of coherent 
relict landscapes until the Iron Age. 
In the uplands west of the Jordan, 
rural roads and tracks, like their 
counterparts in Yemen, consist of 
parallel lines of stones usually 3-4 m 
wide, which fringe a "road surface" 
frequently worn or excavated down 
to the local bedrock (Dar 1986: 251). 
Although these features cannot be 
dated by stratified artifact assem- 
blages, associated surface ceramics 
suggests that they were in use back 
to the Iron Age (Dar 1986). Other 
early features of the rural landscape 
include individual houses dating 

to the sixth-eighth centuries B.C. 
(Gibson and Edelstein 1985: 143), 
wine presses dating to the Early 

and Middle Bronze Ages (Gibson 
and Edelstein 1985: 149) and Iron 
Age II on the Samarian uplands (Dar 
1986; see also Frankel 1999: 164), 

oil presses as early as Chalcolithic 
(Frankel 1999: 51), and stone quarries 
from the Late Iron Age (Gibson and 
Edelstein 1985: 151-153). 

Although intrinsically interest- 
ing and important for studies of the 
development of agricultural tech- 
nologies, these features rarely form 
a coherent landscape. It is therefore 
the desertic landscapes to the south, 
in the Negev and Sinai, or to the 
east, in Jordan, that are more likely 
to supply evidence for a continuous 
landscape (chapter 8). 

The complex palimpsests of agri- 
cultural and settlement activity in 
the Wadi Faynan, Jordan, provide 
a classic example of a multiphased 
landscape. Phases include a clas- 
sical/Nabataean period system of 
some thirty fields demarcated by 
walls that are associated with dense 
scatters of Bronze Age pottery sug- 
gestive of earlier activity (fg. 7.5; 
Barker et al. 1999: 268-269; Barker 
et al. 2000: 31). Later surveys and 
excavations demonstrated that a 
Bronze Age landscape consisting 
of walls of large boulders extended 
over an area of some 500 X 300 m. 
Moreover, Bronze Age rectilinear 
buildings were also incorporated 
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into later field walls, and in certain 
cases, the component boulders were 
scored by vertical lines resulting 
from ploughing. Such plough marks 
suggest that a soil had been present 
over the scarred stones and that sub- 
sequently around 20 cm of soil had 
been lost by wind erosion (Barker 
et al. 1999: 269). That such occur- 
rences are not unique is suggested 
from similar examples in the Homs 
area, where Roman fields show simi- 
lar scars and evidence for deflation 
(Graham Philip personal communi- 
cation Sept. 2000). Such deflation, 
by removing the soil matrix, has 
probably concentrated the pottery 
scatters, which might account for 
their very high density (Barker et al. 
2000: 31). The Wadi Faynan pottery 
scatters appear to result from the 
ploughing of artifact-bearing mid- 
den deposits of a large Bronze Age 
site in combination with manuring 
during the Roman/Byzantine period. 
In the Wadi Faynan, although it is 
not always possible to make a clear 
distinction between agricultural 
landscapes and the habitation areas 
themselves, what is clear is that an 
early (that is, Bronze Age) land- 
scape was present, and it was then 
altered progressively to be incorpo- 
rated into the later fieldscape of the 
classical/Nabataean period. 

In yet more arid areas such as 
the *Uvda valley of the southern 
Negev (mean annual rainfall around 
28 mm), long-relict embankments 
thought to date back to Chalcolithic 
times provide "unequivocal evidence 
for the existence of agricultural flood 
water engineering and soil improve- 
ment during the Chalcolithic period" 
(Avner 1998: 170-173). The presence 
of Chalcolithic adzes support this 
early date for flood-water farming, 
and overall, such evidence attests the 
importance of seeking early land- 
scapes not in the core areas of the 
moister rain-fed cultivated zones but 
in arid areas where chance survival 
within taphonomic windows can 
provide optimal conditions for pres- 
ervation. Nevertheless, in the Levant 
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Fig. 7-5 Fields in the Wadi Faynan, Jordan, from the Early Bronze Age 
and Classical periods (from Barker et al. 1999: fig. 10, with permission). 


itis the Roman/Nabataean period 
that provides us with the most im- 
pressive remains of landscapes in 
their entirety. 


Roman/Nabataean Landscapes 


Archaeological surveys and aerial 
photo interpretations of the up- 
lands and desert fringes of the Le- 
vant provide tantalizing glimpses 

of Nabataean, Roman, Byzantine, 
and Islamic landscapes (Tchalenko 
1953; Tate 1992; Kennedy 1982; Barker 
et al. 1999; Dar 1986, 1999). Follow- 


ing the surge of Iron Age settlement, 
many rural areas of the Levant at- 
tained a peak in settlement during 
the Roman-Byzantine period that 
was of greater magnitude than any 
that had gone before (Safrai 1994; 
Graf 2001). Overall, during the 
Byzantine period in Palestine, hun- 
dreds of new towns and villages were 
established. The landscapes in be- 
tween were further transformed: 
swamps were drained and replaced 
by cultivation, new water-diversion 
structures were introduced, and it 
appears that the amount of terraced 
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land was also increased (Kingsley 
2001: 44). The proliferation of rural 
settlements, wine and olive presses, 
and other installations all testify to 
the prosperity of this period. This 
landscape was clearly developed in 
the context of a flourishing economy, 
which encompassed both local com- 
merce with Levantine cities as well as 
a Mediterranean-wide demand for 
wine and olive oil. 

Despite the Levant under Roman 
rule providing us with some of the 
best evidence for ancient agrarian 
landscapes in the Near East, it is 
essential to grasp that this record is 
conspicuous only where subsequent 
human activity has been limited, 
thereby allowing for the preserva- 
tion of landscape features. In some 
cases, such "taphonomic windows" 
were conspicuously colonized only 
during Graeco-Roman times. As a 
result, surveys that concentrate on 
uplands fringing the Mediterranean 
within Turkey and northwest Syria 
frequently yield little more than 
Graeco Roman/Byzantine settlement 
(Casana in press; Blanton 2000: 57). 
On the other hand, where settle- 
ment occurred on lowlands or on 
deep soil-covered riverine terraces, 
buildings would have been of mud- 
brick and would remain as small, 
low mounds. Moreover, subsequent 
settlement or agriculture would have 
caused earlier buildings to be dis- 
turbed, thereby diminishing their 
trace. In such lowlands, the evidence 
for the late phase of settlement is 
more muted than on the hills or 
within the desert margins. As War- 
wick Ball has noted, this landscape 
of rural communities must originally 
have been much more extensive than 
is evident today (Ball 2000: 243-245). 

This expansion of settlement 
appears not only to have partly ob- 
scured or replaced traces of Iron 
Age landscapes but also to have re- 
sulted in a more durable landscape 
imprint. In part, this is because 
many regions have experienced little 
subsequent occupational activity 
that would have erased the Roman- 
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Byzantine landscapes. It would be 
wrong, however, to characterize 
settlement trends as being synchro- 
nous over the entire region. In parts 
of the uplands west of the Jordan, 
settlement apparently declined just 
before the Islamic era. In the Massif 
Calcaire of northwest Syria, settle- 
ments such as Dehes continued to 
be occupied into the ninth century 
A.D. (Sodini et al. 1980), whereas 

in the Homs area, a second phase 
of dispersed rural settlements oc- 
curred between the eleventh and 
fourteenth centuries A.D. (Philip 

et al. 2002b: 19 and 20). Similarly, 
in the Biqa' valley of Lebanon, Mar- 
foe recognized a complex pattern of 
Hellenistic, Roman, Byzantine, and 
Islamic settlement, which resulted in 
a widespread encroachment into the 
adjacent uplands that had formerly 
been sparsely settled (Marfoe 1978: 
620-692). Such was this encroach- 
ment that mountain forests were 
denuded up to altitudes of 1,500 to 
2,000 m, the Roman limits being 
recognized by a series of boundary 
markers erected during the reign of 
Hadrian (A.D, 117-137). These de- 
fined the protected imperial domains 
of the main tree species: cedar, fir, 
pine, and perhaps cypress (Marfoe 
1978: 663; Mikesell 1969). 

Despite the temptation to relate 
cycles of settlement growth and de- 
cline to shifts in climate (Netser 
1998), sociohistoric events such as 
disturbed conditions relating to the 
Jewish revolts of A.D. 66 and 132 
(Anderson 1998), or local variations 
in economic conditions, taxation 
and changes in demand for products, 
are as important or more important 
(Marfoe 1978; Rosen 2000). Such 
cultural factors may therefore have 
frequently overridden declines in 
agricultural production that were 
related to moisture stress caused by 
climatic variations. The following ex- 
amples serve to illustrate the impor- 
tant role that landscape archaeology 
can play in the reconstruction of the 
early agricultural economy. 

In the Cretaceous limestone up- 
lands to the west of the River Jordan, 


Shimon Dar and co-workers have 
reconstructed the rural landscape 
over an area that includes numerous 
windows of landscape preservation 
within which the fossilized remains 
of almost complete village territories 
can be discerned (Dar 1986). Many 
sites in these uplands bear a striking 
resemblance to those in the Yemen 
highlands (chapter 8): within settle- 
ments, walls of individual buildings 
occur in a matrix of later fields or 
terraces, and it is evident that the 
more recent agricultural areas often 
threaten to engulf the remaining ar- 
chaeological sites (e.g., Finkelstein 
and Lederman 1997: 198, 551). A sig- 
nificant part of the semiarid uplands 
of the southern Levant are covered 
by soils of terra rossa and locally 
rendzina type, but much of this top- 
soil has been lost presumably as a 
result of prolonged erosion. 

The region receives a mean annual 
rainfall in the range 500-800 mm 
(Horowitz 1979: 22-23). This was 
sufficient for the original natural 
vegetation of oak woodland, which 
has now has been degraded to an 
often dense open scrub (maquis) or 
an open, low, thorny scrub (garigue 
or garriga; for discussion, see Lev- 
Yadun in Finkelstein and Lederman 
1997; also Roberts 1998; 187). Ac- 
cording to the historian Josephus, 
writing in the first century A.D., 
these uplands formed a fertile and 
populous region, that although pos- 
sessing "thirsty" soil and relatively 
few springs, was blessed with run- 
ning streams, extensive pastures, and 
numerous trees, both fruit bearing 
and wild (cited in Dar 1986: 248). 

The Hellenistic, Roman, and 
Byzantine settlement landscape of 
the Levant ranged from occasional 
towns capable of housing some 
fifteen hundred to two thousand 
people (Dar 1986: 248) to a large 
number of smaller villages and farm- 
steads in the countryside between. 
In addition, textual sources indicate 
the presence of rural markets, villas, 
churches, shrines, temples, and 
industrial settlements (Graf 2001). 
Grossman and Safrai described the 
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central villages as "mother" commu- 
nities, with the smaller settlements 
being "daughter settlements that 
grew as secondary offshoots from 
them (Grossman and Safrai 1980). 
Satellite “daughter” settlements 
were frequently situated near the 
inferred territorial boundary. In 
Late Byzantine times, these com- 
munities can be seen to have been 
linked to the mother settlement for 
the payment of taxes (Brand 1969, 
cited in Safrai 1994: 70, 74). In the 
clearest examples, such as those 
around the sites of Kufr Thulth and 
Azun (fig. 7.6), a central “mother” 
settlement can be seen to have been 
surrounded by a territory of some 
3-4 km radius within which occur 
about 5-6 satellite settlements (kha- 
raba). This compares with modular 
village territories of traditional Pal- 
estinian communities in the region, 
with territories that range from 7.5- 
25 sq. km, in other words, equivalent 
to radii of 1.5 to 2.9 km (Finkelstein, 
in Finkelstein and Lederman 1997: 
126). Some Roman/Byzantine ter- 
ritorial modules exhibit a series of 
routes that radiate from the central 
settlement (fig. 7.6). Stone-fenced 
tracks have been cut away in areas 
of rough ground, and occasionally 
grooves have been worn as a result 
of the passage of carts or wagons 
(chapter 4). The road network falls 
into two groups: those that linked 
the main village-sized sites, and a 
second group of local tracks that 
provided access to the fields them- 
selves or to the satellite communities. 
These local routes either disappear 
after a distance of less than 3-4 km 
or terminate at a point inferred to 
be the former territorial boundary 
of the village (fig. 7.6). If routes con- 
tinued into the territory of the next 
village, this point is marked by a dis- 
tinct change in direction (Grossman 
and Safrai 1980: 449-450; Dar 1986; 
134-135). 

This configuration of radial routes 
with their bifurcations and fade- 
out points resembles rural routes in 
Roman/ Byzantine Syria (Tate 1992: 
figs. 262-264) and Iron Age Himyar- 
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Fig. 7.6 Radial tracks around the Roman-Byzantine site of Kufr 
Thulth in the Samarian uplands (from Grossman and Safrai 1980: 


fig. 3; drawn by Peggy Sanders). 


ite Yemen as well as the radial hollow 
ways of the Bronze Age Jazira (chap- 
ter 6). In the uplands west of the 
Jordan, the fade-out zone of the local 
tracks has been employed to infer 
not only that a territorial boundary 
was present but also that the local 
roads were all under one authority, 
presumably one that was vested in 
the central village (Dar 1986: 135). 
Alternatively, and by analogy with 
traditional usage in Yemen, such 
route systems may be inferred to 
have evolved organically to service 
the needs of the village in general. 
They may not have been conceived 
of as a single planned entity. 

In the hill country of Palestine, 
each territorial/settlement mod- 
ule provided a wealth of landscape 
features. These included numer- 
ous small (ca. 3-5 m square) field 
towers, thought to have been used 
for wine production and storage 
or alternatively for watching over 
fields, orchards, and vineyards. Of 
the twelve hundred recorded towers, 
the earliest dated to the Iron Age, 
but most were in use during the 
Hellenistic and Early Roman occu- 
pations (Dar 1986: 248). In addition, 
settlements ranging from houses, 
rural farmsteads, or hamlets to 
small towns remain to form small 


ruinfields or Khirbets. In general in 
the southern Levant, agricultural 
production is evident in the form 

of hundreds of rock-cut wine and 
olive presses that ranged from small 
presses associated with households to 
larger presses that probably handled 
the production of the multiple ten- 
ants of larger estates (Dar 1986: 251; 
Frankel 1999). Threshing floors, 
unlike their paved counterparts in 
Yemen, were mainly rock cut or rock 
floored; they ranged in diameter 
from 8 to 20 m, were fenced (Dar 
1986: 191), and located where consis- 
tent breezes could be of use during 
winnowing of the crop. Rather than 
being located near to the best soils, 
threshing floors were in the vicinity 
of those of second and third quality 
located a little further away from the 
main settlement (Dar 1986: 19). This 
implies that cereals were grown be- 
yond an inner zone of cultivation, 
which was probably devoted to olive 
orchards. Analogous land-use con- 
figurations have also been observed 
around traditional villages in the re- 
gion (Finkelstein in Finkelstein and 
Lederman 1997: fig. 7.4). 

Although the surveys of the up- 
lands west of the Jordan provide no 
published record of off-site artifact 
scatters, at Sumaqa in the Mount 
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Carmel area, pottery from trenches 
excavated within terraced fields 
yielded ceramics ranging in date 
from the late third to sixth centuries 
A.D. Shimon Dar interprets these 
scatters as resulting from manuring, 
with waste material being brought 
from the neighboring settlements 
(Dar 1999: 122, 124). This suggests 
not only that agriculture was in- 
tensive but also that the removal of 
potential wood for fuel from the sur- 
roundings had necessitated that the 
inhabitants use dung as a substitute 
fuel (chapter 6). 

In addition to rain-fed cultivation, 
local irrigation systems comprised 
spring catchment areas, water- 
conveyance channels, and terraced 
fields. In such locations where irri- 
gation systems had been constructed 
as a single module, Ron inferred 
that levels of labor organization were 
larger than the household (Ron 1966: 
111-113). Additional water-gathering 
techniques included check dams for 
enhancing soil moisture as well as 
reservoirs (Dar 1999: 125). 

Overall, the agricultural econ- 
omy consisted of four main sectors 
of production, namely, viticulture 
and wine production, olive grow- 
ing and oil extraction, cultivation 
of cereals, and the husbandry of 
sheep and goats (Dar 1986: 253). It 
is assumed that there was pasture in 
every village and that flocks were 
mainly confined to the territory of 
individual villages. The huge quan- 
tity of remains of wine and olive 
production led Dar to conclude that 
the southern Levant produced a 
surplus of wine and oil for export 
(Dar 1986: 253). This increasingly 
commercialized economy appears 
to have attained its peak between 
the fourth and seventh centuries 
A.D., as is suggested by the recogni- 
tion of 899 Byzantine wine presses 
(Kingsley 2001: 49). By this time, a 
vigorous system of wine and olive 
oil production formed part of a 
Mediterranean-wide system of dis- 
tribution of Palestinian amphorae 
(Kingsley 2001: fig. 3.4). 

More dramatic in their architec- 
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tural traces are the deserted villages 
of the limestone hills of the Mas- 
sif Calcaire, to the north and west 
of Aleppo in Syria. According to 
Tchalenko (1953; also Callot 1986), 
the Roman/Byzantine villages of 
northwest Syria were involved in the 
large-scale commercial production 
of olive oil, the demand for which, 
from both urban centers and the 
networks of East Mediterranean 
trade, was prodigious (Mattingly 
1996; 224). Nevertheless, as Georges 
‘Tate has pointed out for the same 
region, although the raising of olives 
was important, the economy was 
indeed a mixed one and must have 
included viticulture; the growing 
of wheat, legumes, and vegetables; 
and the raising of sheep and cattle 
(Tate 1992: 191-271; Tate 1997; Foss 
1997). The works of both Tate (1992) 
and Tchalenko (1953) provide an 
intimate view of a congested upland 
landscape, in this case, occupied by 
some seven hundred towns and vil- 
lages that formed a dense network, 
despite the apparently low agricul- 
tural potential of the thin and stony 
soils, The population appears to 
have grown explosively over some 
five hundred to six hundred years, 
starting in the first century A.D. but 
with a decline in the third century, 
followed by further growth until 
around the sixth century A.D., after 
which population stabilized and then 
declined (Tate 1992: 335-342). Like 
their equivalents in Palestine, these 
upland communities are fossilized 
within their own agricultural land- 
scapes, thereby providing a classic 
example of a landscape of preserva- 
tion. 

Villages, with their individual 
buildings preserved up to roof level, 
were usually some 3-5 km apart. Ter- 
ritorial boundaries were indicated by 
boundary markers or boundaries of 
stones cleared from the fields. These 
enabled territorial areas to be esti- 
mated from 3-10 sq. km or slightly 
less. 

The agricultural economy of the 
Massif Calcaire compares well with 
similar local variations in production 


that are evident in the traditional 
economy of Palestine. According to 
records of the British Mandate, not 
only was there considerable variation 
from region to region but surpluses 
and deficits of production could also 
have been satisfied by trade or ex- 
change at a local level (Finkelstein 
and Lederman 1997: 118). A fun- 
damental point that emerges from 
the work of Tate in Syria is that this 
tremendous growth in settlement 
was probably partially dependent 
upon the presence of urban cen- 
ters such as Apamea and Antioch, 
which provided a major market for 
the products of the Massif Calcaire. 
This pattern emphasizes the degree 
of interdependence that existed be- 
tween the urban and rural sectors of 
the Levantine landscape (Foss 1995: 
221). 

That there was a truly widespread 
(albeit locally variable) expansion of 
settlement during Roman/Byzantine 
times is evident from surveys in the 
Biqa' Valley, Lebanon (Marfoe 1978; 
1979), the Hauran to the southeast of 
Damascus (Gentelle 1985; Villeneuve 
1985; Foss 1995: 220; Braemer ct al. 
1996), the Amuq Plain (Yener et al. 
2000), the Jabbul Plain (Schwartz 
et al. 2000), and southeastern Tur- 
key along the Euphrates near the site 
of Kurban Hóyük. In the last area, 
where building and landscape fea- 
Lures were less well preserved than 
in the uplands of northwest Syria, 
similar settlement land-use mod- 
ules could be reconstructed, albeit 
from the more prosaic remains of 
low khirbet-type mounds, off-site 
sherd scatters, occasional linear hol- 
lows, and a single Roman milestone 
(Wilkinson 1990a: 118-119). Late Ro- 
man and Early Byzantine settlement 
expansion is evident in the form 
of two tiers of small sites on river 
terraces overlooking the Euphrates. 
This left a third upper tier of land 
free for pasture, the evidence for 
which consisted of a well-preserved, 
small, pastoral enclosure together 
with Late Roman/Early Byzantine 
artifacts situated in an area of rocky, 
upland steppe. The Kurban Hóyük 
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survey suggests that settlement 

and population again attained its 
peak during the Late Roman-Early 
Byzantine period (Wilkinson 19904: 
fig. 6.2). However, that there was no 
consistent trend in such settlement 
dispersal is evident to the south in 
the Balikh Valley in Syria, where 
Bartl recorded a pronounced peak 
in dispersed khirbet-type settlement 
during Early Islamic times (Bartl 
1996). 

The foregoing discussion suggests 
that within the frontier of Roman 
rule as well as within the client states 
that formed à buffer zone along the 
frontier, there was a significant in- 
crease in settlement and agriculture, 
In marginal areas that were aban- 
doned during the Early or Middle 
Islamic periods, one can witness 
(or could until recently) extensive 
spreads of these earlier landscapes. 
To what degree the Roman land- 
scape was formally parceled into a 
cadastral system or centuriation is 
less clear. Clearly, the recognition 
of major phases of field parcellation 
is crucial for the study of the land- 
scapes of the Near East because the 
imposition of a single cadastral sys- 
tem over a large area can provide a 
distinct datum against which both 
earlier and later landscapes can be 
measured. Centuriation, which con- 
sists of a grid of land divisions made 
in Roman units of land measure- 
ment, was usually imposed around 
settlements that were given the status 
of colonia. Large-scale systems of 
orthogonal field networks defined by 
individual walls up to several kilo- 
meters in length (cadasters) have 
been recognized by Tchalenko and 
Tate in northwest Syria (e.g., Tate 
1997: 60-61). Although the history 
and function of these is debated, 
they appear to have been laid out 
as single entities, perhaps to pro- 
vide land for resettled veterans. In 
which case, as Tate has suggested this 
implies large-scale expropriation of 
the local peasantry. Although such 
systems have been recognized else- 
where around the Mediterranean 
(Bradford 1957: figs. 42, 43), in the 
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Near East it is thought they are less 
likely to occur because the landscape 
was already parceled out prior to the 
imposition of Roman rule (Bradford 
1957: 146). Nevertheless, possible 
centuriated landscapes have been 
recognized around Damascus (Dodi- 
net et al. 1990), in southern and 
northern Syria (Wirth 1971: 375, 412), 
and in the area of Homs (ancient 
Emesa: Van Liere 1958/1959). 


The Desert Margins 


The desert margins of the Levant 
comprise three main zones: the Ba- 
diya, a zone of dry steppe forming a 
southward arc from the great bend 
of the Euphrates in Syria; the stony 
steppe and desert of the hamad to 
the south, which in turn merges into 
the basalt lava fields of the harra that 
form the hills and low plateaus in 
southern Syria and northern Jor- 
dan (Gawlikowski 1997: 37-39; Betts 
1998). Further south extend the 
desert margins of the Negev (Israel) 
and the Sinai (Egypt), together with 
the Jordanian desert, which merges 
southward into the deserts of Saudi 
Arabia (chapter 8), A complex limes 
frontier system defines the outer 
limits of the settled zone (Parker 
1986; Kennedy and Riley 1990), and 
within this, various local communi- 
ties were incorporated, As Warwick 
Ball has pointed out, these com- 
munities, rather than being truly 
Graeco-Roman, were part of a long 
tradition of locally administered vil- 
lages belonging to the Semitic East 
(Ball 2000: 243). 

Although survey and landscape 
studies have mainly concentrated 
upon the patterning of settlement 
and the landscape features them- 
selves, Banning's analysis of settle- 
ment within the area of the Wadi 
al-Hasa suggests that areas within the 
Pax Romana, rather than being of 
uniform ethnicity or reflecting settle- 
ment groups that were in hostile 
confrontation with one another, may 
instead reflect a state of “mutualism” 
between various social groups. Thus 
a dense pattern of sedentary vil- 


lages, hamlets with water mills, and 
farms was interspersed by smaller 
settlements that probably represent 
camps of mobile groups or agro- 
pastoralists, The distribution and 
proximity of sedentary settlements 
to camps suggest that the sedentary 
and mobile communities may have 
exploited only the resources required 
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in a form of symbiotic relation 
(Banning 1986: 45). Although this 
study relates only to one particular 
area, it demonstrated that the land- 
scape evidence can also shed light on 
the context of social relationships (if 
not on the relationships themselves). 

If data from the various surveys 
are comparable and are not due 
to differences in the recognition 
of diagnostic ceramics or the de- 
limitation of the sites themselves, 
settlement trends can be seen to vary 
from place to place, For example, 
following the well-attested Early 
Bronze II-1II phase of settlement 
growth and nucleation, there was 
a marked decline during the Late 
Bronze Age in the hill country in 
general (Lev-Yadun 1997: table 5.1; 
Finkelstein 1998: fig. 2) as well as in 
Jordan in the Hesban (Ibach 1987), 
Wadi Hasa (Clark et al. 1998: 168), 
and southern Ghors (MacDonald 
1992: 7) survey areas. A Late Bronze 
Age trough is not evident on the 
Kerak plateau, however, where the 
number of Late Bronze Age settle- 
ments (>100) is almost double that 
of the Early Bronze I-III (Miller 
1991). 

Such disparities suggest that al- 
though there was clearly a diminu- 
tion of settlement and population in 
the Late Bronze Age, in certain areas 
there was population growth at the 
expense of other areas, Overall, the 
southern Levant appears to have ex- 
perienced major cycles of landscape 
growth or abandonment, with the 
Hesban, Kerak, Wadi al-Hasa, and 
Southern Ghors survey areas to the 
east of the River Jordan (within the 
ancient kingdoms of Ammon, Moab, 
and Edom) all showing growth of 
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settlement in the Iron Age II, That 
this growth extended into different 
terrain is illustrated by the Hesban 
area, where there was a general ex- 
pansion of settlement. This was away 
from the lower, flatter terrain favored 
during the Early Bronze Age onto 
neighboring plateau areas in and 
after the Middle Bronze Age (Ibach 
1987: 199-200). 

Despite the differences between 
the four survey areas (for example, 
Nabataean is numerically repre- 
sented by a massive phase of settle- 
ment in the Kerak area, but is not 
present as a cultural phase at Hes- 
ban), it is clear that between the first 
century B.C. and seventh centuries 
A.D. these areas were heavily popu- 
lated. Moreover, in the southern 
Ghors and Hesban areas, settlement 
numerically attained its maximum 
during the Byzantine period. 

Turning to the land between 
the settlements, some of the most 
dramatic remains of agrarian land- 
scapes persisted until recently in 
the Hauran of southern Syria and 
northern Jordan, In this volcanic 
terrain, landscape studies utilizing 
a combination of air-photo analysis 
and ground-based survey demon- 
strate that extensive settlement and 
agricultural remains were in exis- 
tence until the recent reexpansion 
of settlement threatened such land- 
scapes with destruction. Fortunately 
the existence of air-photographic 
archives! has preserved a record of 
these dramatic landscapes as they 
appeared in the early and mid twen- 
tieth century A.D. Prior to the final 
phase of destructive extension of 
modern agriculture, much of the 
volcanic terrain of north Jordan and 
southern Syria could therefore be 
classed as landscapes of preservation. 

In both the Syrian and Jordanian 
Hauran the patchwork of stone 
field boundaries (and in some cases 
even plough furrows) was evident 
to early twentieth century investi- 
gators (Butler 1949, vol. 11.A2: 145, 
cited in Kennedy 1995: 278). Today, 
however, as a result of the extension 
of modern agriculture, such features 
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Fig. 7.7 Ancient fields near Umm el-Quttein, Jordan (from Kennedy 
et al. 1986: pl. xx1v.2 with permission). 


are more evident on aerial photo- 
graphs than on the ground. For ex- 
ample, around Umm el-Jemal, sites 
of the Roman/Byzantine period are 
associated with animal corrals, cross- 
wadi walls, rectilinear meshes of field 
systems, stone clearance mounds, 
reservoirs, water holes, dams, and 
qanats ( foggaras) (Kennedy in de 
Vries 1998). Field systems are de- 
marcated by lines of boulder heaps 
or by distinctive alignments of large 
stones (fig. 7.7; e.g., Kennedy et al. 
1986: pl. XXIV.2). In certain cases, 
they are distinguished by a mor- 
phology that either is much narrower 
than modern fields (e.g., Kennedy 
and Freeman 1995: fig. 17) or were 
organized into a blocklike pattern 
across the landscape (Gentelle 1985: 
contrast fig. 5 and pl. IX). Such field 
systems, which form a dramatic 
meshwork across the landscape in 
both the southern and northern 
Hauran, relate to a major phase of 
settlement that occurred both during 
the Roman period and the immedi- 
ate pre-Roman period. Communica- 
tion systems take the form of either 
local routes marked by parallel lines 
of stones or Roman roads (Gentelle 
1985: pl. XI), along which occur mili- 
tary sites and milestones (Kennedy 
in De Vries 1998; Kennedy and Riley 
1990; Parker 1986). 


The remarkable landscapes of 
northern Jordan and southern Syria 
may give the impression that there 
was only a single phase of expansion 
of Roman agriculture and settle- 
ment, but closer scrutiny shows 
there is a palimpsest of traces dating 
from different periods. Thus in the 
region of northern Jordan a loose 
grid of rectilinear fields marked 
by boundaries of stone alignments 
occurs within a scatter of field- 
clearance mounds (fig. 7.8a; Kennedy 
1982: fig. 43B). Within this scat- 
ter and also near Umm al-Quttein 
occur the curvilinear walls of three 
kite structures, which are con- 
sidered to have been used to trap 
wild animals (chapter 8; fig. 7.8b). 
The presence of such kites within 
a Romano-Byzantine field system 
suggests either that the kites pre- 
date the field systems and have been 
incorporated into them (fig. 7.8b) 
or that they are contemporaneous 
and represent installations designed 
to corral domestic livestock (or at 
least adapted to such a use). Other 
glimpses of multiperiod landscapes 
occur in the area of Quttein, where 
the main occupation phases were 
Middle Bronze Age, Iron Age, and 
Nabataean through Early Islamic. 
This agriculturally marginal area, 
with rainfall averaging 200 mm per 
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annum, showed that in addition to 
the ruins of low, extensive Roman 
settlements, more enigmatic settle- 
ments occur. These comprise dense 
scatters of Roman sherds that merge 
into building rubble and scatters 

of Middle Bronze pottery (fig. 7.8a; 
Kennedy and Freeman 1995: 52). In 
these cases, a preexisting Middle 
Bronze Age landscape appears to 
have been overrun and transformed 
by later Roman settlement, thereby 
leaving the Middle Bronze Age sites 
as "ghosts." The true scale of such 
landscapes emerges only in other 
parts of the Hauran such as in the 
Wadi 'Ajib, where Middle Bronze 
Age sites and farmsteads associated 
with small canals and valley-floor 
fields appear to have extended into 
areas that were previously marginal 
grazing lands (Betts et al. 1996). 

In the Syrian Hauran the con- 
siderable chronological depth of 
the landscape can also be discerned 
from the spatial relationships of 
certain features to each other. For 
example, near the Roman site of St, 
a well-attested Roman road deviates 
around two tombs verified by exca- 
vation to belong to an earlier phase 
(Gentelle 1985: 40-41). Southwest 
of the same site, the Roman road 
cuts a patchwork of fields that must 
therefore predate the road (Gentelle 
1985: 39). Such relationships between 
apparently early field systems and 
later Roman roads that cut through 
them is analogous to what has been 
observed in multiperiod landscapes 
in eastern Britain (Williamson 1987). 
In yet drier areas of the Hauran the 
remains of extensive irrigation canals 
form coherent landscape systems 
that enable large units of the land- 
scape to be related chronologically 
(Braemer et al. 1996; Newson 2000). 

Observations on soils within such 
field systems suggests that in contrast 
to the aggraded soil profiles evident 
in irrigated landscapes of Iraq and 
Yemen, these marginal desertic soils 
have undergone considerable ero- 
sion. For example, in the southern 
Hauran, Kennedy and colleagues 
(1986: 153) infer from the abundance 
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Fig. 7.8 (top) Fields with clearance mounds in the southern Hauran, 
Jordan (from Kennedy and Freeman 1995: fig. 17). (bottom) Field 
systems containing kites near Umm al-Quttein, northern Jordan (from 
Kennedy 1982: fig. 43b). 
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of large stones that would act as a 
major impediment to cultivation, 
that around 30 cm of soil has been 
removed since the fields were in use. 


Human-Environment 
Interactions 


Over the past seventy years there has 
been a shift in the assessment of the 
Levantine landscape from an earlier 
perception that decried the massive 
degradation that the region had suf- 
fered at the hands of human activity. 
The more measured tones of later 
works point out that both climatic 
change and human activity must 
account for the existing degraded 
landscapes. Whereas Reifenberg saw 
soil erosion as having a devastating 
effect on the landscape (1936: 146), 
more recent studies of alluvial fills 
recognize that both climatic and 
anthropogenic processes have been 
in operation. Although human ac- 
tivity is thought to be the overriding 
factor in shaping the Levantine land- 
scape over the last five thousand 
years (Goldberg and Bar-Yosef 1990: 
84) as in other areas of the Eastern 
Mediterranean, there continues to 
be much debate as to the relative sig- 
nificance of human versus natural 
environmental change (Grove and 
Rackham 2001). 

Recent palaeobotanical studies 
inform this debate by indicating that 
although there were significant im- 
pacts on the vegetation in the Early 
Bronze Age, irreversible effects on 
the plant cover have occurred only 
during the past 3,700 years, and 
most notably since 2,400 years ago. 
Here discussion is restricted to key 
issues relevant to the development 
of the Levantine landscape over the 
past 5,000 years, specifically com- 
bining results from archaeological 
surveys with geoarchaeology and 
palaeobotanical studies. 


Vegetation 


The retrieval of pollen cores from 
Lake Kinneret, Lake Hula, and the 
Dead Sea over the last twenty years 
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Rate of sedimentation 
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Fig. 7.9 Estimated population and sedimentation rates in Lake Kinneret in relation to vegetation change, 
as inferred from pollen trends (expressed as percentage of total pollen, excluding aquatic types) through the 
last 5,000 years from Lake Kinneret. Vertical scale in cm, horizontal scale — 3096. Note that the olive peak 
represents about 5596 of total pollen minus aquatics. (Based on Baruch 1986: fig. 4; Goldberg and Bar-Yosef 
1990; Broshi and Finkelstein 1992: fig. 2) 


has provided a better record of vege- 
tation and land-use changes than has 
been possible from either the north- 
ern Levant or Upper Mesopotamia. 
Consequently, it is now possible 

to compare changes in the vegeta- 
tion, soil erosion, and archaeological 
settlement. 

According to the synthesis of van 
Zeist and Bottema, by 5000 cal. B.P. 
(Early Bronze I) the hill country west 
of the Jordan was dominated by ever- 
green broad-leafed forest (Quercus 
calliprini), whereas broad-leated de- 
ciduous forest (including deciduous 
oak) extended to the north around 
Lake Kinneret. In drier terrain the 
vegetation cover would have thinned 
out to form a shrub steppe, with 
Pistacia atlantica (pistachio), Amyg- 
dalus korschinski (almond), and 
Crataegus aronis (hawthorn) form- 
ing a localized forest steppe between 
the wooded uplands and the Jordan 


valley (van Zeist and Bottema 1991: 
109-110). Meanwhile, a combination 
of xeromorphic scrub and broad- 
leafed deciduous woodland would 
have covered the coastal plain. 

One of the clearest records of 
human-induced vegetation change 
from the southern Levant is from 
Lake Kinneret (the Sea of Galilee), 
analyzed by Uri Baruch (1986; see 
also Falconer and Fall 1995: 94-95; 
Redman 1999: 187-189). This record 
shows that a mixed oak woodland 
was gradually reduced, presumably 
as a result of clearance by humans 
during the late fourth and early third 
millennia s.c. This phase of wood- 
land removal corresponds to, or is 
slightly earlier than, the phase of 
urbanism that occurred during Early 
Bronze II-III. Significantly, a minor 
peak in olive pollen at the same time 
suggests that olives may have been 
planted at the expense of woodland. 


Following regrowth of oak woodland 
during the later third millennium 
B.C. (Early Bronze IV), which also 
corresponded to a slight decline in 
olives, there was continued reduc- 
tion of woodland throughout the 
second millennium. This climaxed 
in a substantial decline of oak trees 
after ca. 1000 B.c. (that is, during 
the Iron Age) together with a dra- 
matic increase in olives spanning the 
period between around 700/800 B.C. 
and the fourth -fifth centuries A.D. 
(fig. 7.9). The expansion of olive trees 
corresponds rather well with the 
major Iron Age 1I colonization of the 
hill country as well as with the de- 
velopment of the Roman/Hellenistic 
landscape described above. In the 
Kinneret area, following this main 
olive phase there was a rebound in 
the oak-pollen rain, specifically that 
of evergreen oak, as the area shifted 
towards a more Mediterranean vege- 
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tation. This later phase of increased 
evergreen oak and pine, together 
with significantly more Artemisia, 
Sarcopoterium, and Plantago (all 
good indicators of anthropogenic 
activity and disturbed soils), is also 
clearly evident in the less well dated 
Ein Gedi core taken from the west- 
ern shores of the Dead Sea (Baruch 
1990). 

The results of Baruch build upon 
and support earlier analyses by 
Horowitz (1979), which suggest that 
a rising olive curve occurred after 
around 2370 B.P. in Lake Kinneret. 
An increase in olive pollen from 
the Iron Age is also supported by 
a recent analysis from Lake Hula 
to the north of Lake Kinneret (Ba- 
ruch and Bottema 1999: fig. 2: zone 
9; Horowitz 1979: figs. 6.22, 6.20). 
The replacement of deciduous oak 
by evergreen oak following the aban- 
donment of widespread olive culti- 
vation seems to have ushered in the 
vegetation that today forms the typi- 
cal feature of the East Mediterranean 
landscape (see Willcox 1999; Roberts 
et al. 2001). Overall, the dramatic 
phase of olive growth (Baruch's Kin- 
neret zone Y) provides the most 
convincing evidence to date for the 
impact of Iron Age through Byzan- 
tine settlement on the hill country 
and adjacent areas. 

In the vicinity of Petra in Jor- 
dan, Patricia Fall has traced the 
progressive desertification of the 
environment through the analysis 
of pollen from fossil hyrax mid- 
dens. The Syrian rock hyrax (— 
Procavia capensis) constructs mid- 
dens composed of plant fragments, 
faecal pellets, and faunal parts, the 
plant remains being the result of the 
animals' browsing forays around 
the burrow. The resultant mass of 
biological refuse then becomes ce- 
mented by the crystallized urine 
of the hyrax. Because the middens 
contain pollen from the immediate 
area, they can be subjected to pollen 
analysis (Falconer and Fall 1995). 
These analyses suggest that the area 
around Petra in Jordan had become 
à degraded Mediterranean steppe 


forest by the Roman- Byzantine peri- 
ods and that by Early Islamic times, 
the total tree pollen had decreased 
to the level of that of the modern 
desert-steppe vegetation. 

Evidence for increasingly desertic 
conditions is also supported by 
palynological and other environ- 
mental studies conducted in the 
Wadi Faynan. There, a significantly 
moister early-Holocene period 
was followed by a "diverse steppic 
landscape" in the fourth and third 
millennia s.c., which was then suc- 
ceeded by a very degraded steppe- 
land during the Nabataean period 
(first century B.c.) and an even more 
desertic environment in the Roman 
period (Barker et al. 1999: 261-262). 
Overall, in the Wadi Faynan it was 
the combination of copper smelt- 
ing together with intensive human 
occupation that resulted in a highly 
degraded landscape by the post- 
Roman period (Barker 2002). The 
analyses of vegetation records there- 
fore demonstrate that human impact 
on the vegetation has been consider- 
able over the last three thousand 
years but that desertification itself 
has been patchy and also can be 
blamed, to some degree, on climatic 
drying, a conclusion that is in line 
with those of Bar-Matthews and 
colleagues (1998; chapter 2). 


The Record of Valley Fills 


Early studies of sedimentary val- 
ley fills around the Mediterranean 
appeared to provide evidence for 
a phase of Roman/Byzantine (but 
not Iron Age) alluviation that could 
be traced as a coherent entity from 
Spain to the Levant and indeed even 
further to the east (Vita-Finzi 1969: 
fig. 101). This "younger fill” was sug- 
gested by Vita-Finzi to have resulted 
from shifts in climatic patterns rather 
than human settlement, but Vita- 
Finzi's seminal contribution appears 
to have oversimplified a rather more 
complex sedimentary record (see 
Butzer 1974: 68; Wagstaff 1981). 

For example, Arlene Rosen’s in- 
terpretations of valley fills near Tell 
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Lachish, located west of the hill 
country, suggest that following an 
Early Bronze Age characterized by 
moist valley-floor wadi flow environ- 
ments, a phase of Middle Bronze Age 
alluviation was followed during the 
Iron Age and Byzantine periods by 
increased levee sedimentation and 
colluviation (Rosen 1986: 57-69). 
Of these, the two later phases con- 
sisted of sediments that were less well 
sorted than those of the Bronze Age 
and also provided evidence of in- 
creased soil erosion and colluviation. 
These later Iron Age and Byzantine 
fills may therefore have been caused 
by increased soil erosion resulting 
from the extension of settlement on 
the uplands within the basin of the 
Nahal Lachish. 

Because valley-Hoor alluvial se- 
quences are usually interrupted 
by long phases of stability or inci- 
sion that do not always leave a clear 
sedimentary record, their interpre- 
tation is not straightforward. This 
is especially the case because soil 
eroded from upland catchments can 
be intercepted by a variety of sedi- 
mentary “sinks” in the landscape 
(chapter 2). In contrast, the sedi- 
mentary records of lake cores are 
usually much more continuous. ‘Thus 
the Lake Kinneret record clearly 
demonstrates that through the late 
Holocene there has been an increase 
in the rate of sedimentation from low 
rates during the Early/Middle Bronze 
Age, followed by a significant jump 
around Iron Age I, followed by even 
higher rates in the Roman/Byzantine 
periods and later (fig. 7.9; based on 
Thompson et al. 1985: fig. 7, and 
Goldberg and Bar-Yosef 1990: 82). 

Unfortunately, as with riverine 
basins, lakes receive sediments that 
have been stored in different parts 
of often complex basins, and so 
their sedimentary record may not 
reflect the actual amount of soil 
eroded within the catchment. This 
complexity is illustrated by cores 
from Lake Hula and the Ghab Val- 
ley, which although demonstrating 
a general increase in rates of sedi- 
mentation during the Holocene, 
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also show a considerable degree of 
variability. Despite such variability 
between cores, the late Pleisto- 
cene/initial Holocene phase (charac- 
terized by low population levels and 
increasing deciduous oak woodland) 
exhibited low sedimentation rates 
of 0.63 and 0.33 mm per annum for 
Hula and the Ghab respectively. In 
contrast, after the Younger Dryas, 
when human populations were 
increasing rapidly, mean sedimen- 
tation rates increased 1.33 mm per 
annum to 0.54 in the same cores (i.e., 
almost double). 

The increased rate of sedimenta- 
tion during the later phases at Lake 
Kinneret is likely to be the outcome 
of the expansion of settlement on to 
the highlands, combined with the 
establishment of maquis and gar- 
rigue vegetation. Together, these may 
be ascribed to the degradation of 
the environment resulting from in- 
creased human activity combined 
with late Holocene aridification. The 
contribution of the latter factor is 
particularly interesting because the 
carbon/oxygen isotope record from 
Sarug cave shows that the climate 
was somewhat drier following 2000 
or 2200 B.c. and that there were at 
least two very dry phases during the 
last millennium (Bar-Matthews et al. 
1998: 209). Nevertheless, when all 
three cores are compared, the lack 
of a clear and unequivocal increase 
in sedimentation rate throughout 
the Holocene underscores that the 
relationships between sedimentation 
rate, human activity, and climate are 
not always straightforward. 

In the southern Levant during 
the first millennium B.C. many areas 
witnessed the extension of settle- 
ment to more erodable slopes, cycles 
of olive production (in the ceramic 
Neolithic, Chalcolithic, Early Bronze 
Age and Roman/Byzantine: Baruch 
and Bottema 1999), clearance of 
natural woodland, and the devel- 
opment of a more Mediterranean 
vegetation. These tendencies, all 
of which occurred in the face of 
a somewhat drier late Holocene 
climate, must have contributed to in- 


creased stress on the vegetation and 
more degraded, perhaps desertic, 
conditions. Although it is tempt- 
ing to interpret the alluvial record 
as being solely caused by the exten- 
sion of settlement and agriculture 
on to the uplands and into semiarid 
areas, one must not assume that all 
human activity simply results in in- 
creased valley-floor sedimentation. 
Following an initial pulse of erosion, 
terracing can result in landscape 
stabilization, as discussed in chap- 
ter 9, whereas the development of 
olive orchards can result in fairly 
low rates of erosion (chapter 2). It 
is of considerable significance, how- 
ever, that anthropogenic activity 
appears to have been increasing in 
more vulnerable and sensitive en- 
vironments as well as in the face 
of a drying climate. The combined 
effect of extension of settlement and 
climatic drying, together with the 
complex range of feedbacks that oc- 
curred between different parts of the 
human-environmental system, prob- 
ably best accounts for the degraded 
conditions that we observe today. 
The northern Levant provides a 
less well documented record, because 
fewer detailed geoarchaeological 
studies have been made of valley 
fills. Generalizing from sequences 
in southern Turkey and northwest 
Syria recorded by Arlene Rosen, Paul 
Goldberg, and others, it appears that 
as in the southern Levant there was 
a transition from a moister valley 
floor and also more wooded envi- 
ronment with more steady stream 
flow during much of the third mil- 
lennium B.C., toward more erratic 
and less stable flow regimes during 
the later third and early second mil- 
lennium s.c. (Rosen 1998; Rosen and 
Goldberg 1995; Wilkinson 1999). It 
is common to link such a shift of 
flow regime either to climatic drying 
or to degradation of the vegetation. 
The removal of woodland could have 
increased runoff, reduced the re- 
charge of water tables, and caused 
springs to dry up as well as lead- 
ing to a more flashy episodic flow 
regime (Rawat et al. 2000). Alter- 
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natively, in much of the northern 
Levant and Upper Mesopotamia, the 
episode of third-millennium settle- 
ment nucleation and population 
increase occurred in the face of a 
climatic regime that was becoming 
both dryer and more prone to varia- 
tion. This trend becomes evident 
when the climate proxy record from 
Lake Van (Lemcke and Sturm 1997) 
is combined with plots of long-term 
aggregate settlement area (Wilkin- 
son 1999b: fig. 8f). The combined 
index of atmospheric drying plus 
aggregate settlement area starts its 
upswing in the late third millennium 
and continues to increase, albeit 
erratically, until two thousand years 
ago, at which time it levels out but 
remains erratic. This implies that the 
combined effects of climatic drying 
with the loss of vegetation and habi- 
tat disturbance by human activity 
may together provide a more real- 
istic mechanism for changing flow 
regimes in valley floors than either 
factor on its own. 

The increased trend towards 
unstable landscapes over the last 
two thousand to three thousand 
years is exemplified by the sedi- 
mentary record from the Amuq 
plain of southern Turkey. The geo- 
archaeological record demonstrates 
that a transition from a low-energy 
and stable flood plain environ- 
ment during the Chalcolithic and 
Bronze Age was succeeded during 
Roman/Byzantine times by the accu- 
mulation of sand and silt levees 
along the Orontes river, high-energy 
fan aggradation along the Amanus 
Mountains, and other valley fills in 
the Hellenistic Roman (fig. 7.10), as 
well as the development of a major 
lake and fringing marshes during 
the Iron Age or Roman periods 
(Yener et al. 2000). These sedimen- 
tary events in the Orontes flood plain 
and Amanus alluvial fans relate to 
increases in flow energy that might 
have been caused by human-induced 
land-use changes such as clearance 
of woodlands within the respective 
hydrological catchments, to an in- 
creased intensity of rainstorms, or 
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Fig. 7.10 


to a combination of both. The pres- 
ence of lake sediments overlying 
Early Bronze Age sites demonstrates 
that later phases of the lake oc- 
curred after the third millennium 
B.C. (Yener et al. 2000), and textual 
evidence indicates that a lake was 
in existence by the Seleucid period. 
Growth of the lake may result either 
from increased storm runoff or from 
increased frequency of overbank 
spills from the Orontes river. Evi- 
dence for increased flow energy and 
lake development all fall within the 
phase of the first millennium B.C. 
and a.p., when settlements dispersed 
on to uplands and sensitive vege- 
tational environments would have 
been disturbed (Casana in press). 
Although upland land-use changes 
and associated woodland clearance 
may account for such valley-floor 
changes in hydrological regime, 
anthropogenic changes in the low- 
lands themselves also complicate the 


environmental picture. Thus in the 
Amuq plain, the presence of Byzan- 
tine/Early Islamic canal systems may 
have resulted in increased marsh 
development as a result of the dis- 
charge of large volumes of overflow 
water on to the plain. Upstream on 
the Orontes in Syria, however, major 
hydrological changes were effected 
by Roman or Iron Age dams (e.g., 
the Homs barrage) that would have 
trapped flow in the headwaters (Cal- 
vet and Geyer 1992), or conversely 
large-scale marsh drainage and the 
excavation of new channels in the 
Ghab, which may have resulted in 
increased flow of water and asso- 
ciated flooding downstream in the 
Amuq. Although it is not possible 
to equate precisely the extension of 
settlement on both uplands and low- 
lands with downstream transitions 
in hydrology and sedimentation, 

it is clear that large-scale human 
landscaping projects, both on the 
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High-energy gravel fan deposits overlying a Roman palaeosol (dark zone at base of upper gravels) 
and earlier Holocene fan gravels (behind figure), in the Amuq plain, southern Turkey. 


uplands and within the valley floors, 
must have had a significant influ- 
ence on hydrology and sedimentary 
regimes. 

In the Levant, although human 
impact on the environment can be 
inferred as early as the Neolithic 
(Kóhler-Rollefson and Rollefson 
1990; Yasuda et al. 2000: 131), the 
most significant environmental 
transformations were not evident 
until probably the second millen- 
nium s.c. and later. This appears to 
be remarkably late in comparison to 
much of Europe and parts of south- 
ern and eastern Asia, where dates 
from the earliest palynological evi- 
dence for human impact on the land- 
scape fall between five thousand and 
nine thousand years ago (Walker and 
Singh 1993: fig. 9.1). Therefore the 
relatively modest magnitude of Early 
Bronze I/II “urbanism” in the Le- 
vant appears to have had a relatively 
minor impact on the environment. 
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In part, this is probably because 
much of the activity was confined 
to the lowlands, where energy gra- 
dients of runoff were relatively low. 
Of major significance, however, was 
the extension during the early first 
millennium P.c. of dispersed settle- 
ment onto the bill country on both 
sides of the Jordan river as well as at 
a slightly later date in the northern 
Levant. The expansion of human ac- 
tivity onto steeper slopes made these 
areas more sensitive to high-rainfall 
events, which in turn would have 
encouraged increased erosion. 
There has been a tendency in the 
past to view the erosive effect of 
human activity in rather simplistic 
terms: what 1 would call the goat- 
and-clearance syndrome. Although 
not denying the major impact of 
caprid grazing and fuel gathering on 
the landscape, it is also necessary to 
take into account the complexity of 
the cultural landscape. This com- 
prises a patchwork of activity areas 
and sediment sinks that are linked by 
sediment transport routes in rather 
complex ways that are significantly 
different from those of the natural 
environment. In terms of sediment 
supply, cultivated fields, forest clear- 
ings, quarries, and degraded pasture 
areas would be expected to show 
rates of sediment yield that were 
higher than those of the natural 
vegetated environment, whereas 
fields would have provided high 
but variable supply rates, depend- 
ing upon their state of ploughing or 
being fallow. Moreover, the presence 
of numerous quarries, with their 
heaps of quarry waste, would in- 
crease the supply of coarse debris to 
drainage systems but would also trap 
sediments where the quarries formed 
enclosed pits. Threshing floors and 
tracks could generate increased run- 
off, which could in turn initiate 
localized gully incision. On the other 
hand, terraced fields, cisterns, and 
wine presses would trap sediments 
for various durations, depending 
upon how they were maintained. 
Each of the above cultural patches 
would be linked by a conveyance 


network for sediment and runoff 
that would have been significantly 
enlarged as a result of the develop- 
ment of systems of tracks and routes 
across the landscape. According to 
Dar's studies, for example, the total 
length of village tracks would ap- 
proximate to some 30-35 km per 
major village (Dar 1986: 134). This 
could result in an increase in drain- 
age density in the region by as much 
as 1 km per sq. km. The significance 
of such an increased channel length 
per sq. km would have varied con- 
siderably from place to place, in part 
depending upon their relation to the 
natural drainage network. In some 
places, tracks would increase sedi- 
mentation downslope by conveying 
large quantities of sediment from 
high-yield areas such as cultivated 
fields, whereas in other areas, by 
concentrating overland flow, tracks 
could encourage incision, gully de- 
velopment, or the stripping of soil 
cover and its transport downslope. 
In addition, of course, the settle- 
ments and their adjacent activity 
areas would contribute significantly 
to the sediment and erosional budget 
of the region. 

The extension of a multitude of 
human activities into the hilly lands 
would be expected to exacerbate 
the transport and supply of sedi- 
ments above the levels that would 
have pertained when the uplands 
formed only a mosaic of hill pasturc 
and woodland. The wide range of 
different types of land use would, 
however, result in a nonlinear re- 
sponse to any rainfall event. In some 
localities, sediment yields would be 
increased; in other areas much sedi- 
ment would have been trapped on 
the slope; and in other areas it would 
find its way down to the valley floor 
sinks, thereby obscuring landscape 
features in the lowlands. Therefore, 
although the proxy records for past 
vegetation show an increasing loss 
of woodland and a shift towards a 
more Mediterranean environment, 
including garrigue and maquis, the 
sediment records are more com- 
plex. There remains no unequivocal 
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evidence that degradation of the 
vegetation was responsible for the 
geomorphic shifts that have been 
recognized (Goldberg and Bar-Yosef 
1990: 82). 

Moreover, the record of valley fills 
is not uniform geographically: in the 
loess-covered areas of the northern 
Negev, the alluvial record is domi- 
nated by episodes of alluviation and 
erosion, while in the moister areas 
to the north, colluviation dominates 
(Goldberg and Bar-Yosef 1990: 80). 
At least in the Nahr Lachish area, the 
latter process was more pervasive 
during the Iron Age and Byzantine 
periods (Rosen 1986: 67), which 
again provides some support for in- 
creased slope erosion during the last 
three thousand years. 

Some of the key chronological 
and spatial interrelationships be- 
tween cultural process and land- 
scape changes can be discerned 
from table 7.2 and figure 7.9. In the 
Lake Kinneret record the Chalco- 
lithic and Bronze Age coincides with 
a significant but declining wood- 
land cover, relatively nucleated and 
primarily lowland settlement (Bro- 
shi and Finkelstein 1992: 56-57), 
and a drying climate. Although the 
radiocarbon sequence is coarse, it is 
supported at a general level by more 
rigorous analyses (Thompson et al. 
1985), In this case, the largest jump 
in sedimentation rates coincides 
approximately with the expansion 
of settlement in both the lowlands 
and the uplands, a situation that co- 
incided with increased development 
of partially commercialized agricul- 
ture on the hills and a continued, 
rather dry climatic regime. The high 
rate of sedimentation in Lake Kin- 
neret of 117 mm per one thousand 
years also coincides with maximum 
settlement and agriculture of the 
hill country during the Roman- 
Byzantine period. Finally, the high- 
est sedimentation rate, rather than 
corresponding to the maximum ex- 
tension of settlement, appears rather 
to relate to a wider range of annual 
rainfall and some reversion towards 
woodland in the uplands. That in- 
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Table 7.2 Settlement and Environmental Trends along the Jordan Valley and Neighboring Areas to the East 


Islamic 


Estimated 
Rainfall! 


Settlement? 


Settlement 


Kinneret* 


Increase in 


Jebel Arab® 


Environmental 
Trends 


Mediterranean 


Roman/ 
Byzantine 


Hellenistic/ 
Roman 


Iron Age 


Late Bronze 
Age 


Middle 
Bronze Age 


Early Bronze 
Age-Middle 
Bronze Age 


Early Bronze 
Age 


Chalcolithic 


Early 
Holocene 
(10,000- 
7000 B.P.) 


Late 
Pleistocene 
(15,000- 
12,000 B.P.) 


450- 
570 mm 


470- 
530mm 


470- 
530 mm 


470- 
530 mm 


470- 
530 mm 


470- 
530mm 


470- 
570 mm 


425- 
610 mm 


520- 
620 mm 


675- 
950 mm 


550- 
725 mm 


decline 


Byzantine 
commercial 
agriculture 
and dispersed 
settlement 


Hellenistic- 
Roman 
commercial 
agriculture 
and dispersed 
settlement 


Iron Age 
expansion of 
settlement 


Decline 


Middle Bronze 
Age polities 


Decline 


Early Bronze 
Age urban 
centers 


Minor polities 


Pottery 
Neolithic 
villages and 
Pre-Pottery 
Neolithic 
communities 


Epipalacolithic 
complex 
hunter- 
gatherers 


evergreen 
oak 
woodland 


Olive 
orchards 


Olive 
orchards 


Olive 
orchards 


Oak decline 
Oak decline 


Low olive 


Oak decrease; 
olive increase 


Oak 
woodland 


Broad-leafed 
woodland 


Shrub steppe 


Wadi 

Faynan* Petra? 

Desertic Desert 
steppe 

Degraded Degraded 

steppe Mediterra- 
nean steppe 
forest 

Degraded 

steppe 

Steppe 

Moist 

steppe 


vegetation with 
evergreen oak 


Mediterranean 
vegetation with 
evergreen oak 
and some vine 


Wooded 
steppe with 
olives 


Forest steppe 
with deciduous 
oak 


Late phase of 
degradation 


Major phase 
of settlement 
and 
clearance 
with wide- 
spread 
human 
impact 


Significant 
human 
impact 


Local 
impact 
of 
humans 
on 

the 


environment 


Minor 


Local 
human 
impact 


'From Soreq cave (Bar-Matthews et al. 1997, 1998). Note (hat mean annual rainfall at Soreq Cave (soo mm) is slightly higher than at Lake Kinneret 

(ca. 400 mm), therefore the trend in the rainfall figures is more significant than absolute amounts, 
! Generalized trends in settlement to the west of the Jordan. 
‘From Baruch (1986). 
‘Wadi Faynan, Jordan, based on Barker et al. (1997, 1998, 1999, 2000). 
‘Petra, Jordan, based on the work of Patricia Fall in Falconer and Fall 1995; 95-97. 
‘Jebel Arab (formerly known as Jebel Druze) in southwest Syria, by Willcox (1999) 
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creased sedimentation should take 
place during a phase of settlement 
decline is not surprising, because the 
abandonment of terraces and the ne- 
glect of field walls can equally result 
in increased erosion (chapter 9; But- 
zer 1982: 130-131). Additional factors 
that must have contributed to high 
rates of erosion include the increased 
range of variation in annual rainfall 
in recent centuries (Bar-Matthews 

et al. 1998), continued aridity that 
would place stress on the vegetation 
cover, and a reversion to uncon- 
trolled pastoral activity that would 
exacerbate erosion by the removal of 
vegetation and the development of 
animal trails. 

Although increased settlement 
and vegetation removal on the hills 
must have contributed significantly 
to degradation, there is no "smoking 
gun." Rather, the patterning at this 
coarse grain of resolution are im- 
precise, and correlations are not 
always clear cut. Hence there is no 
dramatic change in sedimentation 
within Lake Kinneret during the late 
Early Bronze Age phase of drying 
(although the Nahr Lachish record 
does suggest a shift of regime around 
or slightly before 2000 s5.c.). Rather, 
the relatively well wooded environ- 
ment may have buffered the impact 
of the late Early Bronze Age dry- 
ing event as well as the very wide 
range of climatic variation experi- 
enced during the third millennium 
B.C. Furthermore, it is crucial not to 
underestimate the degree of land- 
scape degradation that has prevailed 
over the last century, when popula- 
tion levels have exploded in many 
parts of the Levant. As the record 
of the early travelers eloquently 
testifies, much of the now deserti- 
fied areas to the east of the Jordan 
were much more verdant during the 
nineteenth century (Harlan 1982). 


Conclusions 


Despite the considerable variation in 
levels of preservation of settlement 
sites and their agrarian landscapes, 


one can discern a remarkable disper- 
sal of rural settlement throughout 
many parts of the Fertile Crescent 
during the first millennium n.c. (or 
somewhat earlier in places), but the 


In the first place it should be em- 


phasized that the physical landscapes. 
of the Levant and Upper Mesopo- 


tamia differ in their topography and 
(Soil resources. In the Levant. Iron 
mesi 


e o t ase ir 
part comprised colonization of the 
z 
» 3 re m aS 
i pire | rai laii 
tion, probably with an alterna! 
year of fallow, With the exception of 
the construction of local irrigation 
canals and wells, technological inno- 
vations appear to have been relatively 
minor in the Jazira, In other words, 
the development of similar patterns 
of settlement resulted in the evo- 
lution of different rural landscapes 
because the communities involved 
had to deal with a different terrain 
and operate within a very different 


political economy. Moreover, these 


years. 
In the Levant there is good 


evidence in support of increased 
removal of woodland and the de- 
velopment of maquis and garrigue 
vegetation as well as desertification 
in drier areas, but such degrada- 
tion is less readily demonstrated 

in the Jazira. This is in part simply 
because of the lack of long-term 
pollen cores and geoarchaeological 
studies. Nevertheless, the extension 
of settlement and intensification 
of cultivation in the semiarid mar- 
gins during the first half of the first 
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millennium s.c. appears to have re- 
sulted in a serious deterioration of 
the environment along the Khabur 
river (Frey et al. 1991: 106; Morandi 
2000: 383). The bare and degraded 
landscape that is currently visible 

in the Jazira, although having its 
origins in the Neolithic period and 
Bronze Age, may therefore have been 
most devastated by the extension of 
settlement that took place under the 
suzerainty of the Neo-Assyrian and 
later empires. 


Not only is the desert the quintes- 
sential Near Eastern landscape, it is 
also a “landscape of survival” and is 
therefore capable of providing some 
of the best-preserved landscapes. 
On the other hand, the environment 
of arid lands is not static, and cli- 
matic fluctuations have resulted in 
deserts undergoing numerous cycles 
of change. Desert formation (deser- 
tification) results in some marginal 
steppe lands becoming desert, in 
part because of misuse by humans. 
Alternatively, as will be shown for 
the Negev desert, human inge- 
nuity results in marginal areas being 
periodically colonized. Despite the 
great interest in the desert over the 
past thirty years, the processes that 
underlie desert formation continue 
to be debated, with some factions 
regarding climate as driving desert 
formation, while others view human 
activities as being fundamental. In 
reality, the two processes should be 
viewed as operating hand-in-hand 
with complex interactions taking 
place between an episodically drying 
climate and long-term degradation 
by humans. 

[he deserts of the Near East form 
a complex of environments ranging 
from semiarid steppe in parts of Jor- 
dan, Syria, Iraq, and Israel to hyper- 
arid conditions in parts of Iran, 
Saudi Arabia, Yemen, and Oman, In 
terms of human perceptions, one can 
recognize at least two Lypes of desert 
landscape. From the point of view 
of the sedentary occupants of the 
desert fringe and the oases, there are 
the settled zone and adjacent grazing 
areas, beyond which lies the inhos- 
pitable desert. On the other hand, to 


the nomads, the desert represents a 
variegated landscape of wadis, dune 
fields, mountains, steppe, extensive 
pastoral areas, even occasional areas 
of wooded savanna. 

Such à varied landscape is not 
necessarily perceived by the dweller 
of the oases. Although it would be 
unwise to exaggerate such differ- 
ences of perception, it is well to 
realize that they are to some degree 
present and are fundamental to the 
assessment of landscapes. Therefore, 
as will be described in chapter 9, 
landscapes differ according to the 
eye and experience of the beholder. 
Such differences are crucial when 
assessing human adjustments to 
the environmental record: for ex- 
ample, to the sedentary oasis dweller, 
a change toward drier conditions 
either could be catastrophic or could 
be counteracted by investment in 
more water-gathering technology. 
From the point of view of a nomadic 
pastoralist, the same climatic shift 
might simply be dealt with by chang- 
ing the pattern of movement or by 
extending the size of the tribal terri- 
tory to enclose more water sources 
or pastures. Alternatively, the resul- 
tant stresses might be met by a shift 
from a sedentary to nomadic way of 
life or vice versa. 

Because water is fundamental to 
life and deserts lack water, evidence 
for the procurement of adequate 
water forms a significant part of this 
chapter. Water supply in deserts can 
typically be classed into two groups: 
exogenous, that is, employing water 
from rivers that have their source 
in wetter areas beyond the desert 
(Goudie and Wilkinson 1977), and 


S nstenanee from a Reluctant Desert 


endogenous, that is, water procured 
from local sources within the desert. 
In this chapter, only endogenous 
sources are discussed. 

The dichotomy between the sen- 
sibilities of the sedentary and the 
nomadic inhabitants provides a 
useful organizational framework for 
discussing cultural landscapes of the 
desert. Therefore, following a dis- 
cussion of environmental change 
and ecological conditions that re- 
late to the formation of the deserts 
of interior Arabia, the landscapes of 
sedentary settlement such as oases 
and routes that lead through the 
desert between populated centers 
will be discussed, followed by the 
very different record left by nomadic 
pastoralists. 


Environmental Change and the 
Deserts of Interior Arabia 


The deserts of interior Arabia com- 
prise a wide range of terrains that 
have formed under the influence of 
long-term environmental changes. 
Desert terrain includes functioning 
wadis and relict drainage chan- 

nels, coastal and inland salt flats 

or sabkhas, extensive areas of dune 
sands, and cemented sand dunes 
known as aeolianites (Glennie 1998). 
The dominant fluvial channel sys- 
tems flow from the Hejaz mountains 
to the west toward the Persian- 
Arabian Gulf in the east, and of 
these, many are relict features that 
date back to earlier moist intervals of 
the Pleistocene (chapter 2). Similarly, 
many dune systems reflect either 
modern northerly or southwest- 

erly blowing winds or ancient wind 


200 
om <@& Drier 


Fig. 8.1 


Wetter —» 


Arabian Lakes I 
Jahran Soil 
Khawlan Sites 


CHAPTER 8 


Number of sites 
0 d 100 


Islamic 
Himyarite 
Iron Age 


Bronze Age 


Monsoon strength inferred from zinc:aluminum ratios from Indian Ocean core 74KL, off the 


Oman coast (from Sirocko 1996: fig. 4), chronology of Arabian lakes, buried soils, erosion sediments, 
and the number of archaeological sites in the highlands of Yemen. 


patterns. It is now clear that the 
desert areas of Arabia were signifi- 
cantly moister during the early and 
mid Holocene and that this can 
partly be ascribed to changing pat- 
terns of solar radiation and resultant 
patterns of global circulation, as 
discussed in chapter 2. 

The most tangible evidence for the 
early- to mid-Holocene moist inter- 
val comes in the form of temporary 
lakes found in the interior deserts, 
Deposits of such lakes, usually as 
cemented sands, rarely diatom- 
rich marls or shelly silts, have been 
described from as far north as the 
Nafud desert at 28 degrees north 
(Garrard and Harvey 1981; Schultz 
and Whitney 1986), as well as in 
Mundafan in southwest Saudi Arabia 
(McClure 1978), and in the Ramlat 
Sabat'ayn desert of Yemen (Lézine 


et al. 1998). They also occur on the 
intermontane plains of Yemen at ele- 
vations between 2,300 and 2,600 m 
above sea level (chapter 9). In addi- 
tion, the early to mid Holocene 

was a period of increased wadi flow 
throughout the peninsula (Hótzl 

et al. 1984: 307-308) and raised water 
tables in eastern Saudi Arabia. The 
bleak aeolian plains fringing the 
gulf were, during the sixth and fifth 
millennium s.c., dotted with numer- 
ous springs and saline embayments 
adjacent to which developed occa- 
sional Ubaid-period settlements 
(Masry 1997). The overall range of 
dates on lake development is from 
around 10,000 to 7000 cal. B.P. in 
southern Saudi Arabia. Lake devel- 
opment continued slightly later in 
the Nafud, where moist condition 
apparently lasted until around 5700 


cal. B.P. (Lézine et al. 1998: 298) and 
may have commenced earlier in the 
Yemen highlands, where the earliest 
date is in the range 12100-11280 cal. 
5.P. Humic buried soils (palacosols) 
also formed during this moist inter- 
val, and both on the highlands and 
in the arid interior, these continued 
to form to as late as 4000 cal. B.P., as 
discussed below, 

The moist interval indicated by 
the lakes and palaeosols corresponds 
remarkably closely to the peak of 
oceanic upwelling, which acts as a 
proxy for intensified monsoonal ac- 
tivity (fig. 8.1; Zonneveld et al. 1997; 
Sirocko 1996). Between around six 
thousand and four thousand years 
ago, the monsoon started to weaken, 
and summer rainfall declined. But 
desiccation was not immediate, and 
rather, atmospheric drying appears 
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to have continued in a series of steps, 
culminating perhaps in an abrupt 
desiccating event around 4300 cal. 
B.P. (Cullen et al. 2000). 

During the early to mid Holocene, 
rainfall in the currently hyperarid 
Rub al-Khali has been estimated to 
have been in the range 100-400 mm 
per annum (Hotz et al. 1984: 314). 
This is less than in the Sahara, where 
recent estimates suggest that rain- 
fall may have been as high as 460- 
600 mm per annum at this time 
(Hoelzmann et al. 2001: 214). The 
deposits and biological remains of 
the Arabian lakes show them to have 
been ephemeral features, the sedi- 
ments of which were often blown 
away by desiccating winds. Much 
of interior Arabia was probably 
a Savanna or steppe environment 
(Hoelzmann et al, 1998: 43), with 
scattered occurrences of Acacia and 
Commiphora trees, as for example in 
the Hawa sequence of Yemen (Lézine 
et al. 1998: 296). Nevertheless, the 
presence of beds of Typha and Phrag- 
mites suggests that the presence of 
reedswamp must have supplied a 
locally luxuriant element to the land- 
scape (Schultz and Whitney 1986: 
181). 

'The Arabian moist interval corre- 
sponds to a period of considerable 
human activity within Arabia (Has- 
san 2000), the type fossils of which 
are Fasad points and related artifacts 
of the Arabian Bifacial Tradition 
(Edens 1982, 19882). These points are 
occasionally found around the des- 
iccated lakes of Saudi Arabia, where 
charcoal fragments in sedimentary 
beds are also related to human ac- 
tivity. Bones of cattle, sheep/goat, 
gazelle, and a form of equid are the 
remains of animals that presum- 
ably were hunted, although a wider 
range of animals can be inferred 
from rock art of mid-Holocene date 
(Edens 1982: 119-121). In the Wahiba 
sands of Oman, following the mid- 
Holocene burst of activity, the next 
dated phase of human presence oc- 
curred in the Late Islamic period. 
This corresponds to the onset of 
complex political economies asso- 


ciated with the integration of coastal 
and inland economies and more gen- 
eral patterns of regional commerce 
(Edens 1988b: 128). There is there- 
fore an apparent gap in significant 
settlement between the Neolithic and 
Islamic periads, with the cessation 
of Neolithic hunter-gatherers in the 
desert interior being associated with 
considerably drier conditions. This 
has led Zarins to posit that Neolithic 
cattle herders abandoned the entire 
Rub al Khali and adjacent areas of 
the Nejd (Zarins 2000: 42). As a con- 
sequence of this, Zarins postulates 
the development of three major pat- 
terns of life by the first millennium 
B.C.: (1) transhumant pastoralism 

by ancestors of the modern south 
Arabian linguistic groups, (2) mo- 
bile pastoralists associated with 
camel nomadism, and (3) seden- 
tary settlements on the plateau and 
adjacent highlands. On the basis of 
rock art, Newton and Zarins sug- 
gest that occupation of the interior 
of Arabia fell into a phase of cattle 
nomadism coeval with the so-called 
Realistic- Dynamic style of rock art 
from around 7000 B.C., which then 
terminated in stages between 2300 
and 1900 B.C. (2000: 226, 234). This 
stage was followed, in the second and 
early first millennium z.c., by the so- 
called Oval-headed style of rock art 
(see Rock Art, below). 

Bedouin traditionally spend their 
summers around wells, waterholes, 
or oases and then venture out into 
the desert for the winter rainy season 
from roughly October to May. Dur- 
ing the early- to mid-Holocene wet 
interval, however, when monsoonal 
summer rainfall extended as far 
north as the northern Nafud, year- 
round occupation of the desert may 
have been possible. Nevertheless, it 
may have been necessary for the in- 
habitants to incorporate some degree 
of mobility to follow pasturelands of 
herds of game such as gazelle. 

The model of Zarins does not 
imply that climatic desiccation nec- 
essarily initiated the total desertion 
of the interior and a complemen- 
tary rise of small-scale polities in 
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the moist uplands. Rather, patterns 
of life may have changed to adjust 

to prevailing conditions so that an 
earlier hunter-gather way of life, with 
more limited mobility based around 
episodically available animal and 
plant resources, was replaced by a 
more mobile lifestyle that not only 
could cope with more desertic condi- 
tions but also entailed residence dur- 
ing part of the year in neighboring 
moister areas. That stresses resulting 
from climatic desiccation might have 
contributed to such sociopolitical 
and demographic developments is 
implied by figure 8.1, which shows 
that agro-pastoral settlements in 

the semiarid Khawlan uplands near 
Marib (de Maigret 1990) were occu- 
pied from 2600 and were deserted by 
2000 B.C., that is, during the drying 
episode. During this period there was 
an increase in sedentary settlement 
on the moist uplands where condi- 
tions for long-term settlement were 
more propitious (Edens and Wilkin- 
son 1998). Settlement then continued 
on the high plains through the sec- 
ond and first millennia s.c. and later 
periods. 

Although compelling, this sce- 
nario of a climatically driven adapta- 
tion to progressively drier conditions 
requires more data from both high- 
lands and lowlands before it can be 
upheld. Perhaps more convincing is 
that the settlement of the intermon- 
tane plains, themselves a marginal 
semiarid area, appears to have taken 
place and continued in the face of 
drying conditions. Moreover, al- 
though the aridification of the fourth 
and third millennia s.c. may have 
resulted in considerable stress on the 
Neolithic agro-pastoral communities 
of the interior, it did not necessarily 
lead to the interior becoming de- 
serted. Instead, rock art, standing 
stones, and other features of the 
third and second millennia suggest 
that there was some adaptation to 
the drier conditions. On the other 
hand, evidence for the abandonment 
of parts of the desert fringe such as 
the Khawlan, as well as significant in- 
creases in population that have been 


154 


recorded in the highlands, do sug- 
gest that both the dry margins were 
loosing population and the moist 
highlands were gaining them during 
the mid to late Holocene transition. 
In this way, interior Arabia seems to 
resemble the Sahara region, where an 
ebb and flow of population from the 
deserts to neighboring semiarid re- 
gions or oases apparently coincided 
with cycles of drier climate. 


Ecology and Desertification 


Desertification as both a term and a 
process has generated considerable 
controversy during the last few years, 
but basically it refers to a complex 
of processes of land degradation in 
arid or semiarid areas that involves 
the loss of productivity of the land 
as a result of both human-induced 
and climatic causes. Primary human 
agencies involved in arid land degra- 
dation are overgrazing, deforesta- 
tion, and unsustainable agricultural 
practices (UNEP 1992: iv). Although 
the climatic proxy data that delin- 
eate the pattern of Holocene climatic 
change are sufficiently convincing 
to demonstrate that changing global 
atmospheric circulation was a major 
driving factor behind the develop- 
ment of the Arabian desert, human 
communities must also have exerted 
a long-term impact on the vegeta- 
tion. That human-induced loss of 
vegetation is important is apparent 
when areas of desert are fenced and 
enclosed and livestock have been 
excluded. For example, at Jubail in 
northern Saudi Arabia vegetation 
cover inside recently fenced enclo- 
sures was 3-5 times greater than 
areas Outside that were subjected to 
animal grazing (Barth 1999). Such 
acute vegetation loss causes increased 
moyement of sand as well as the 
reactivation of fossil dunes. 

The fundamental role played by 
loss of vegetation is illustrated by 
the work of ecologists who have 
demonstrated that removal of vege- 
tation results in a downward spiral 
of negative feedback processes that 
ultimately can result in a deserti- 


fied environment. For example, 
William Schlesinger and colleagues 
working in New Mexico have shown 
that long-term grazing of semiarid 
grasslands leads first to the soil and 
vegetation becoming patchy, with 
the result that desert shrubs invade. 
Between the shrubs, barren areas 
develop and grow, and these areas 
become less fertile as a result of rapid 
erosion from the impervious soil 
surface. This process then results in 
less water infiltrating into the soil 

so that there is less moisture to sup- 
port plant life. As a result, patches 
of desert extend between the shrubs 
(Schlesinger et al. 1990). In a similar 
manner, the removal of vegetation, 
for example, by excessive grazing, 
reduces the amount of vegetation 
and biomass that can be incorpo- 
rated into the soil, thereby reducing 
essential water retaining humus. The 
decline in humus then reduces the 
water-holding capacity of the soil, 
which further reduces its capacity to 
support plant life. This downward 
spiral results in the gradual spread 
of desertlike conditions, without any 
climatic drying actually taking place 
(Safriel 1999: 119-122). 

Despite the tendency to exaggerate 
the spread of deserts and place un- 
due blame on human agencies such 
as agro-pastoral communities, it is 
nevertheless evident that there has 
been a tendency for desertified areas 
to extend as a result of bot/i climatic 
fluctuations and human factors. Cer- 
tainly, the late Holocene desiccation 
referred to above has substantially 
contributed to the development of 
the Arabian desert. The apparent 
extension of deserts is frequently, 
however, the result of the degrada- 
tion of steppic areas that surround 
the true deserts rather than the result 
of the actual growth of the desert 
areas themselves. Degradation varies 
depending upon the nature of the 
land use; thus in the case of pastoral 
nomads, many traditional nomadic 
systems, by spreading grazing pres- 
sure over the terrain, result in a more 
even impact on grassland and natural 
forage than occurs when grazing is 
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concentrated around selective points 
(Schlesinger et al, 1990: 1047). The 
latter effect is well illustrated by the 
so-called pyosphere phenomenon 
in which zones of degraded vegeta- 
tion develop around wells drilled in 
semiarid grasslands (Mainguet 1999: 
73). These zones are constrained to 
mainly 3-4 km (but can extend up 
to 7 km) away from the well-head 
because livestock cannot move too 
far from their source of water. As a 
result of this dispersal of degradation 
with distance, areas close to the well 
become trampled but enriched with 
nutrients from dung; areas within 
a few hundred meters lose vegeta- 
tion and become heavily degraded; 
in a third zone, bushes invade and 
take over from the grassland; while 
beyond 2-3 km steppe or savanna, 
grazing extends in a zone that is 
least affected by degradation. Al- 
though it may be true that nomadic 
pastoral groups spread their impact 
over a wide terrain, this is not the 
case under all circumstances nor 
with all traditional communities. 
Consequently, under appropriate 
circumstances such as around wells 
or cisterns used by bedouin, as well 
as around sedentary oases where 
specific zones are reserved for the 
grazing of local livestock, zones of 
degradation are to be expected. 
Because they depend upon the 
desert for a living, both sedentary 
and mobile communities are remark- 
ably knowledgeable about desert 
ecology. Only in recent years have 
ecologists started to catch up with 
the knowledge base of indigenous 
inhabitants. Now there are a num- 
ber of theoretical models that help 
explain not only how desert plant 
communities develop or survive but 
also how ancient communities have 
tapped and applied such principles. 
Of fundamental importance is the 
source-sink model. This conceptu- 
alizes desert land surfaces as com- 
prising a mosaic of patches, some 
of which shed water, and others of 
which receive water from those that 
shed it (Safriel 1999: 121). The raised 
soil water in localized sinks pro- 
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motes denser plant cover, more litter, 
and increased organic matter, which 
in turn encourage increased infiltra- 
tion and reduced runoff. By increas- 
ing the scale of this process, ancient 
communities have increased source 
areas to supply runoff water to sinks, 
which then can supply either in- 
creased forage or more normally 
field crops (Shachak et al. 1999). Re- 
lated techniques have also been ap- 
plied to water gathering. Although it 
is unclear how long such techniques 
have been formalized into runoff 
agriculture and cistern engineer- 

ing, the utilization of such applied 
knowledge has been fundamental to 
the adaptation of communities to the 
desert (see below). 


The Landscape of the Oasis 


The quintessential settlement of the 
desert is the oasis. This has been 
succinctly defined by Paolo Costa 
as “where water and cultivable land 
meet” in the desert (Costa 1983) or 
alternatively as an “agricultural en- 
clave in or on the edge of a desert” 
(Mainguet 1999: 209). Because they 
occur in areas where no rain-fed 
agriculture is possible, oases are 
entirely dependent upon available 
water, and of this, a considerable 
portion goes towards irrigated agri- 
culture. For example, for oases in 
the Maghreb (north Africa) some 
70-90 percent of the water supply is 
contributed to agriculture (Mainguet 
1999: 223). Oases play a crucial role 
in the desert landscape and social 
systems because they provide not 
only support for their inhabitants 
but also supplies and form centers 
of exchange or markets for bed- 
ouin groups from the desert. Thus 
in late pre-Islamic times, gather- 
ings for purposes of exchange of 
goods (i.e., fairs) occurred through- 
out the Arabian peninsula, and in 
many instances these were also as- 
sociated with a shrine or some form 
of pilgrimage route (Wheatley 2001: 
242). 

For Oman, Paolo Costa and 
Stephen Kite have illustrated a num- 


ber of oasis settlements in both the 
mountainous zone and adjoining 
plains (Costa 1983). Most receive 
their irrigation water today from 
underground falaj channels, a system 
that was probably introduced in the 
first millennium B.C. (see below). 
Because the underground channel 
is fundamental to an understanding 
of the traditional oasis, it is appro- 
priate to understand the structure 
of these settlements before attempt- 
ing to interpret the earliest oasis 
settlements. 


The Landscapes of Qanat and 
Falaj 


"Today and in the recent past, under- 
ground water channels have supplied 
numerous oases in the Near East, 
and these systems have contributed 
greatly to the development of the 
structure of the rural landscape. 
Iran provides the best examples of 
such qanat systems, but variants 

are found in Oman (falaj), Afghani- 
stan (karez), Egypt, Libya, Algeria 

( foggara), and Morocco (khettara). 
Their wide distribution through- 
out the Near East, and indeed into 
the New World (Lightfoot 2000), is 
thought to have taken place since 
the earlier part of the first millen- 
nium s.c. The apparent existence of 
underground channels dated to this 
time period in Oman and the south- 
ern Levant, however, suggests that 
the date of discovery and its disper- 
sal may be rather earlier (Al-Tikriti 
2002). Qanat-fed oases are found in 
many parts of the Arabian peninsula 
(Lightfoot 2000; fig. 4). Archaeologi- 
cal examples have been described in 
Saudi Arabia (Nasif 1988), the United 
Arab Emirates (Cleuziou 1996), Bah- 
rain (Larsen 1983: 91), and Oman 
(Jeffrey Orchard 1999). In a typi- 

cal qanat, water is collected from 

an alluvial fan or from river gravels 
and transported via underground 
tunnels linked by vertical ventila- 
tion and access shafts so that the 
rate of descent of the main chan- 
nel is less than that of the ground 
surface. Because these tap ground- 


water, flow is continuous, with the 
result that its distribution can en- 
tail time shares that run throughout 
night and day (fig. 8.2; Dutton 1989; 
Beaumont 1989). Qanats can de- 
termine the structure of both the 
neighboring rural landscape and 
the villages and towns that receive 
its water. For example, in Iran the 
main street often follows the qanat 
channel (Roaf 1989), and many social 
activities become focused upon the 
point where the water emerges at the 
surface (i.e., the mazhar). The place 
of water withdrawal is frequently 
located in the main village square 
around which some of the more 
prominent inhabitants have their 
houses (Honari 1989: 65). According 
to Bonine, there is often a striking 
correspondence between the field 
systems and settlement form so that 
the shape and orientation of court- 
yard houses follows and develops 
along the pattern of field systems 
(Bonine 1989). This field pattern is, 
in turn, established by the pattern 
of distribution canals, which follow 
a roughly rectilinear grid (Bonine 
1989: 49). In parts of Iran, qanats 
dominate the landscape, and they 
appear almost like swarms across 
the face of alluvial fans. Most qanats 
are only 1-5 km long, with mother 
wells 10-50 m in depth, which makes 
them capable of irrigating a mere 
10-20 ha, but in parts of Iran, they 
can be up to 50 km in length, with 
mother wells up to 290 m deep 
(Beaumont 1989). 

In Oman, features equivalent to 
qanats are referred to as falaj (pl. 
aflaj), which for convenience have 
been classified by John Wilkinson 
(1977) into two classes: the qanat 
falaj, which is the equivalent of the 
Iranian qanat, and the ghay! falaj, 
which transports water across the 
surface usually from perennial pools 
in wadis or from springs. In a typi- 
cal falaj village, water irrigates a 
main area of date palms with an 
understorey of fruit trees and vege- 
tables, plus a peripheral area sown 
to field crops such as wheat and 
alfalfa (fig. 8.3; Dutton 1989: 248). In 
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Fig. 8.2 Falaj leading to palm gardens in southeast Oman. 


an Omani falaj, oasis water is allo- 
cated sequentially downstream so 
that drinking water for a village is 
accessible first via an opening where 
the channel emerges at ground level. 
The water then flows through the 
village, often via a covered channel, 
along which occur special access 
points for drinking water, personal 
washing (men upstream, women 
further downstream, the dead fur- 
thest downstream); finally, water is 
led to the fields where it supplies the 
main palm gardens and other fields. 
A crucial part of the water's journey 
is through the village mosque (or 
mosques), where it supplies water 
for ablutions. In fact, the building 
of a mosque is often related to the 
construction of a new water channel 
(Costa 2001), and in this way, the 
religious landscape becomes tied in 
to the broader landscape. In certain 
years, excess flow can then be allo- 
cated to periodically farmed lands 


known as awabi lands (J.C. Wilkin- 
son 1977: 97-98). Supplementary 
water traditionally comes from shal- 
low hand- or animal-operated wells 
and more recently from pumped 
wells. Larger oasis settlements receive 
water from more than one falaj. 

A striking feature of some falaj 
landscapes is that gardens can be 
dug into the ground, thereby form- 
ing extensive sunken areas around 
which appear large mounds of spoil 
termed nadd (pl. nudud: fig. 8.4). 
The need to excavate the garden 
arises when a falaj issues at a level 
that is too low for the water to be 
brought by gravity flow to the sur- 
face; consequently, the field surface 
must be established at the level of the 
water rather than, as is customary, 
for the water to be "raised" relative 
to the terrain until it attains the level 
of the fields. For the archaeologist, 
these upcast mounds can be mislead- 
ing because of their resemblance to 


tells. Moreover, if the sunken garden 
was cut through buried archaeo- 
logical strata, the upcast mounds 
can also exhibit a surface scatter 

of artifacts. Sunken gardens bear 
witness not only to the way that ac- 
cessible water levels can determine 
the location of gardens but also to 
the extraordinary labor that tradi- 
tional communities will expend to 
irrigate their land. 

On historical grounds it has been 
suggested that the qanat falaj was 
introduced to Oman from Iran by 
the Achaemenid administration 
(J.C. Wilkinson 1977), but the recent 
discovery of falaj channels of prob- 
ably Iron Age II date at al-Maysar 
in Oman (Yule 1999: 101), as well as 
Hili and al-Madam in the United 
Arab Emirates (Boucharlat 2001: 
164; Benoist et al. 1997; Al-Tikriti 
2002), suggests that a date in the 
early first millennium B.C. or even 
slightly earlier can now be accepted. 
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Fig. 8.3 An Omani oasis: 

(top) Oasis of Mudhayrib in 
Oman from the air (photo by T. J. 
Wilkinson). 

(left) Map of Mudhayrib showing 
the falaj (dotted line), garden 
area (stipple), and settlement 
(hatched) 

(from Costa 1983). 
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Fig. 8.4 Oasis in inner Oman showing mounds of soil (nadd) upcast during the excavation of sunken fields. 


The evidence for an early Iron Age 
date is most compelling at the site 
of Hila 15 (Al-Ain, United Arab 
Emirates), where a series of exca- 
vations have revealed stone-lined 
channels, distributary channels (pre- 
sumably leading to gardens), a point 
for the drawing of water (shari 'a), 
and the well-like access shafts of the 
underground channel (Al-Tikriti 
2002: 344-348). Excavated ceram- 
ics in association with the channel 
supply convincing evidence for a 
date of the aflaj in the range sixth to 
eleventh centuries p.c. An early first- 
millennium date is also supported 
by radiocarbon determinations of 
falaj channels (Falaj Jill) near Nizwa, 
which are approximately 2560 B.P. 
and 1735 B.P. (Clark 1988). There- 
fore, it now seems that the history of 
the qanat can be traced to an earlier 
date in southeast Arabia than in Iran, 
and its development appears to have 
contributed to the rapid increase in 
the number and scale of irrigated 


oases that are found in Oman and 
the United Arab Emirates from the 
early first millennium s.c. (Magee 
2000: 34). 


Pre-Iron Age Oases 


Today oasis settlements receive 

their water supply either from 
raised water tables (which can re- 
sult in the emergence of springs) or 
from the perennial flow in wadis. 
Should the groundwater come suf- 
ficiently close to the surface it can 
be extracted by means of shallow 
wells. In particularly fortuitous cir- 
cumstances, artesian water can even 
emerge from below sea level, as in 
Bahrain, where Larsen has described 
the historical sequence of oases that 
developed around artesian springs 
(Larsen 1983). Alternatively, some 
oases (for example, the Tafilalt oasis 
of Morocco) are positioned on major 
rivers that supply water for flood 
irrigation (see below for a Yemeni 


example). Finally, oases can be arti- 
ficial entities that receive their water 
via qanats or similar underground 
channels, as described above. 
Probably the earliest oases re- 
corded in the Arabian peninsula are 
those of eastern Saudi Arabia, where 
Ubaid settlements developed in the 
vicinity of springs, salt flats (sabkha), 
and relict shorelines near the al- 
Hasa’ and Jabrin oases (Masry 1997). 
The large and complex oasis of al- 
Hasa’ originally received its water 
from some 50-60 artesian springs. 
During the Ubaid, the third millen- 
nium B.c. and the Seleucid periods, 
oasis settlements were apparently 
situated on the edges of sabkhas and 
near wells, springs, or wadis (Adams 
et al. 1977: pl. 2). Extensive areas of 
gardens were eventually irrigated, 
and many of these were founded 
in the Early Islamic period (Adams 
et al. 1977: 28; Whitcomb 1978). 
Despite its aridity, Saudi Arabia is 
blessed with a number of oases where 
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Table 8.1. Amount of Garden Area Required to Support a Given Number of People in an Omani Garden 
Irrigated by a Falaj 

A B € D E F G 

Number of Area of palms No. of people Assumed Area of site Area of garden Ratio of F:E 
palms irri- supported per number of occupied by to support 100 

gated by ha* people perha 100 persons persons 

1 liter/sec, of occupied 

flow site 

200 1 ha 20-25 100-200 0.5-1 ha 4-5 ha 1:4-1:10 


* Increasing the area of garden per family so that each ha of garden was capable of supporting 10 persons would increase the held to settlement ratio to 


110-1220. 


springs or pools supply sufficient 
water for irrigation. For example, 
large irrigated field systems have 
been recorded near the Jebel Tu- 
wayq to the south of Riyadh, where 
the Comprehensive Survey of Saudi 
Arabia recorded a system of channels 
that distributed water from pools 
in the wadi bed (Zarins et al. 1979: 
28-29). Water was then led to field 
systems surrounding a tell, both 
settlement and fields being dated by 
surface sherds to the local equiva- 
lent of the Hellenistic period. Similar 
field systems were noted by Ingra- 
ham et al. (1981: 72-73) in western 
Saudi Arabia, where channels and 
qanats supplied irrigation water to 
fields strewn with pottery that di- 
minished in density away from the 
main settlement. Such a pattern sug- 
gests that intensive manuring was 
practiced in antiquity and that the 
sherds have been concentrated as 
a result of the deflation of the sur- 
rounding soil matrix, a common 
process in the arid Near East (see 
chapter 4). 

A common natural source of water 
occurs where the water table along 
a wadi is elevated either behind a 
rock bar or where a major ridge ob- 
structs the flow of groundwater. This 
is illustrated at the village of Sulayf 
(near Ibra, Oman), where a north- 
south ridge has been cut through 
by the Wadi Sulayf (Letts 1978). By 
acting as a partial barrier to ground- 
water flow, the level of the water 
table rose toward the gap to such a 
degree that surface water issued im- 
mediately downstream of the gap. In 


antiquity such water sources could 
have been employed to irrigate fields 
either at the gap or at some distance 
downstream. 

Before the introduction of falaj 
systems, oases would have harnessed 
a combination of perennial surface 
flow from wadis, hand-operated 
wells, and flood runoff, the last being 
gathered by so-called garbabands. 
Because climatic conditions in south- 
ern Arabia were probably moister in 
the early third millennium B.c. when 
the first Omani oases developed, 
discharge from wadi beds would 
have been greater than today. But 
in the absence of estimates of such 
discharges, it is appropriate to use a 
model of falaj settlement presented 
by John Wilkinson as a yardstick 
against which earlier oasis settle- 
ments can be measured. Assuming 
that 1 liter/second of flow is capable 
of irrigating around 200 palm trees 
on 1 ha, the number of people that 
could be supported by 1 ha of gar- 
dens, as well as the ratio of fields to 
settlement area, can be estimated 
(table 8.1). 

As a Durham University team has 
shown (Letts 1978), falaj discharges 
in the area of Bat (Oman) range from 
2.5 to 153.7 liters/ha, which gives 
a feasible irrigated area for single 
falaj oases in the range 2.5-154 ha, 

a figure that would be exceeded if 
there were multiple water sources. 
If a family of five requires around 
0.25 ha of palms and associated cul- 
tivation, then a garden 40 ha in area 
would be capable of supporting 
some eight hundred to one thou- 


sand people (J. C. Wilkinson 1977: 
92), which conforms to a ratio of 
garden to settlement of between 10:1 
and 4:1 (table 8.1). Relaxing these 
constraints to allow for a more gen- 
erous holding per family of 0.5 ha 
(i.e., ten persons per ha of garden), 
the garden:settlement ratio would 
be increased to between 10:1 to 20:1, 
which accords roughly to the pattern 
of traditional oases as illustrated on 
figure 8.3 (in this case, roughly 1:15). 
Because this ratio is not specific to 
falaj irrigation, but rather is appli- 
cable to Omani irrigated gardens in 
general, it provides a useful measure 
for comparison with the record of 
early oases, 

'To date, the most impressive evi- 
dence of an Early Bronze Age oasis 
settlement comes from Hili, located 
in the modern oasis of Buraimi. This 
site complex, which dates from the 
early third millennium n.c., has suf- 
fered considerably from attrition by 
later agricultural activities that, over 
the last four or five thousand years, 
have obscured or erased much of 
the landscape evidence. Neverthe- 
less, within the oasis, large mudbrick 
towers, major tombs, and other 
monumental structures remain. Ex- 
cavation suggests that already by 
the third millennium B.C., agricul- 
ture entailed a mixed husbandry 
based around palm gardens, with 
three types of barley, two varieties 
of wheat, and possibly sorghum 
(Cleuziou 1997: 400). Today palm 
trees form a fundamental part of 
the oases of Arabia, and these were 
also present at Hili during the third 
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Fig. 8.5 Reconstruction of oasis at Bat (based on Frifelt 1976 and 1985). 


millennium B.c. (Cleuziou 1996: 
160). By providing shade for a lower 
understory of plants such as peas and 
possibly melons, palm trees in Ara- 
bian oases, like their counterparts 

in ancient Iraq, played a vital role 

in providing a suitable microclimate 
for agriculture. Such palm gardens 
clearly required frequent irrigation, 
and support for this practice was 
found stratified within the archaeo- 
logical levels of Hili 8 in the form of 
a ditch 4-5 m wide and 2.5 m. This 
provides convincing evidence for 
gravity-flow irrigation in the area 
(Cleuziou 1997: 402-403). 

A broader picture of the landscape 
can be sketched from the site of Bat 
excavated near Ibri by Karen Fri- 
felt during the 1970s (Frifelt 1976; 
Frifelt 1985; Brunswig 1989). Here 
four or five ringwall towers defined 
an area of some 40-60 ha, which is 
bounded to the north by a wadi flow- 


ing along the foot of a range of low 
hills (fig. 8.5). A roughly 4 ha Umm 
an-Nar period settlement (ca. 2500 
to 2000 B.C.) occurs as a scatter of 
wall foundations along the foot of 
these hills. Small cross walls by the 
wadi suggest that wadi flow may have 
been captured by means of flood 
runoff deflection to irrigate a nar- 
row terraced garden along the wadi 
edge (Brunswig 1989: 20). Extend- 
ing over about 1 square km of rocky 
hills beyond the settlement was the 
realm of the dead. Here hundreds 
of tombs dating from the Bronze 
Age and later contain the remains of 
the inhabitants of the settlement, as 
well as presumably later inhabitants 
who may have belonged to differ- 
ent perhaps mobile communities. 
By around 2800 B.c., burial within 
single-chambered cairns had given 
way to large multichambered monu- 
mental Umm an-Nar tombs, which 
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served for collective burials. With 
the establishment of Umm an-Nar 
tombs closer to the settlement, this 
left the earlier ancestral tombs as 
territorial markers on the surround- 
ing ridges, where they dominate the 
landscape (Gentelle and Frifelt 1989: 
121; Cleuziou 1996: 161). 

If the area enclosed by the towers 
(40-60 ha) was primarily devoted 
to palm gardens and ancillary agri- 
culture, this area could support 
some eight hundred to twelve hun- 
dred people accommodated within 
a settlement of 6-12 ha (twelve 
hundred people) or 4-8 ha (eight 
hundred people), depending upon 
whether settlement densities of one 
hundred or two hundred persons 
per ha of site are employed. As rough 
as these figures are, the estimated 
population that could be supported 
by the production of the gardens 
accords approximately with the 
population calculated to have re- 
sided in the neighboring settlement. 
These areas of agricultural oases are 
also of approximately the same scale 
as modern falaj-irrigated oases in 
the region, as well as with the scale 
of Bronze Age towns in other parts 
of Arabia, where occupied areas 
are typically 3-5 ha. Only at Qalat 
al-Bahrain was a Bronze Age town 
unambiguously demonstrated to be 
in excess of this (Edens et al. 2000; 
Hojland and Andersen 1997). 

During the third millennium B.C., 
oasis settlements of interior Oman 
may therefore have consisted of en- 
closed gardens, peripheral domestic 
settlements, and hilltop necropoli. 
Together, these would define a land- 
scape not unlike that of traditional 
Oman, with the exception that irri- 
gation probably came from a combi- 
nation of wells, perennial wadi flow, 
and floods rather than falaj systems. 
As with modern oasis settlements, 
the garden areas probably included 
occasional buildings, but one would 
not expect the valley bottom lands 
to be entirely built up to form a 
continuous built-up area. 

Beyond the traditional oasis, it 
is possible to recognize a tripartite 
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land-use zone along the mountains 
of inner Oman: an outer camel- 
herding zone furthest from the 
mountains; and an intermediate 
zone of mixed sheep/goat herding, 
which in turn merges with the agri- 
cultural zone along the edge of the 
mountains and within the foothill 
zone (J. C. Wilkinson 1977: 64). 
Given the lack of evidence for large- 
scale domestication of the camel 
during the third millennium s.c., it 
is unclear what form such an outer 
zone would have taken. On the other 
hand, the intermediate zone was 
probably well used by the flocks be- 
longing to the village settlements, 
and we would therefore expect to see 
each oasis surrounded by a pasture 
zone, which would be equivalent to 
the haram of the traditional village. 
By analogy with the modern day, this 
pasture zone would degrade con- 
siderably from the depredations of 
sheep grazing and goat browsing. 


Iron Age Oases of Southern 
Arabia 


Around the fringes of the mountains 
of southwest Arabia and dependent 
upon these highlands for their water 
supply are spectacular irrigation sys- 
tems that provide their own distinc- 
tive landscapes (namely, the Sayhad 
and Hadhramaut). Within the areas 
of the former Sabaean, Qatabanean, 
and Minaean states that fringe the 
interior deserts of the Rub al-Khali 
(or the “Empty Quarter”), agricul- 
tural systems are entirely depended 
upon irrigation, and here valley after 
valley is dominated by major systems 
of flood-irrigation agriculture. 
Geoarchaeological investigations 
demonstrate that the two main 
wadi systems draining the Sayhad 
and Hadhramaut areas today — the 
Wadi Hadhramaut to the east and 
the Wadi Jawf to the west— were, 
during the early- to mid-Holocene 
moist interval, probably joined into 
a single, large, integrated channel 
system that connected through the 
intervening Ramlat Sabat'ayn desert 
(fig. 8.6; Cleuziou et al. 1992). 
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Fig. 8.6 Southern Arabia showing main oases, the late Pleistocene- 
early Holocene wadi system, the distribution of turret tombs, and 
major areas of Bronze Age settlement in highlands (based on Brunner 
1997; Cleuziou et al. 1992; De Maigret 1996: fig. 13). 


During the late second millen- 
nium B.C. and the early first mil- 
lennium A.D., there developed in 
southern Arabia a brisk trade in 
frankincense and myrrh between 
the source area in present southern 
Oman and eastern Yemen and recipi- 
ent areas to the north, namely, the 
Levant, Mesopotamia, and the East 
Mediterranean (Groom 1981). Profits 
generated from this trade stimulated 
the development of a series of large, 
thriving oasis towns along the route, 
both within southern Arabia and 
also along the chain of the Hejaz 
mountains of western Arabia. The 
agricultural systems that developed 
relied on the generation of flood 
runoff from the highlands, but in 
contrast to agricultural systems of 
the adjacent highlands, they were 
wholly reliant upon irrigation. In 
fact, Doe (1983: 102) goes so far to 
suggest that the area of field systems 
recognized was so far in excess of the 
needs of the local inhabitants that 
the oases probably exported staple 
crops to the Mediterranean area. Al- 


though there is no reason to support 
such an optimistic statement, the 
scale of these irrigated field systems 
was such that they have generated 
legends such as the tradition that a 
horse could travel in green pasture 
for seven days in each direction from 
Marib (Brunner 1997: 199). 

The first formal mapping of 
these oases and their irrigation sys- 
tems was undertaken in the Wadi 
Hadhramaut by Caton-Thompson 
and Gardner (1939) during the 
1930s, followed by Bowen for the 
Wadi Bayhan area during the early 
1950s (Bowen 1958). Since then, 
these oases have produced major 
geoarchaeological and landscape 
studies. Oases mapped to date in- 
clude (from west to east: fig. 8.6): (a) 
the Marib area (Brunner 1983, Heh- 
meyer and Schmidt 1991, Hehmeyer 
1989, Wagner 1993, and Schaloske 
1995); (b) Wadi Bayhan (Bowen 1958; 
Breton et al. 1998; Marcolongo and 
Morandi 1997), and Wadi al-Jubah 
(Grolier et al. 1996; Overstreet et al. 
19882; both near Timna on fig. 8.6); 
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(c) Shabwa (Gentelle 1991) and (d) 
Hadhramaut (Caton-Thompson and 
Gardner 1939 and Caton-Thompson 
1944). 

The common factor in the recog- 
nition of these irrigated landscapes 
is the presence of large areas of silt 
terrain, which are conspicuous from 
the air by virtue of their distinctive 
pattern of gullies eroded on a rect- 
angular grid. This erosional pattern 
has enabled the silts to be effectively 
mapped using aerial photographs. 
Because these silts encapsulate many 
agricultural features they can be de- 
scribed through time (that is, strati- 
graphically in the vertical plane) as 
well as in space. Deposits are up to 
30 m or more deep in the Marib area, 
in excess of 11 m in the Wadi Marha 
(Brunner 1997), and from 15-18 m in 
the Wadi Bayhan (Bowen 1958: 65). 
Although initial studies suggested 
that such massive valley fills resulted 
from natural aeolian and alluvial 
sedimentation (Caton-Thompson 
and Gardner 1939), further study 
demonstrated that all are indeed the 
product of deposition resulting from 
former irrigation. Because the silts 
have aggraded by the gradual accre- 
tion of mud deposited from the silt- 
laden waters of the floods (at rates 
of 0.7-1 cm per annum), they have 
caused the gradual burial of parts of 
the archaeological record (Jocelyn 
Orchard 1982; Brunner 1983). Con- 
sequently, major structures such as 
the lower parts of the Bar'an temple 
at Marib have been obscured, and 
isolated hamlets and farms appear to 
have been completely buried (Breton 
1998: 17). 

The silts accumulate as the re- 
sult of the redistribution of silt-rich 
floodwaters (the sayl) over irri- 
gated fields. The main periods of 
flooding usually take place follow- 
ing the spring (April) or summer 
(July/August) monsoons. During 
the first millennium n.c., water was 
gathered either by dams, such as 
the great Marib Dam, or by tem- 
porary deflector walls constructed 
in the wadis, to be directed into a 
network of primary, secondary, and 


tertiary canals that led water onto 
the fields (for description of tradi- 
tional flood agricultural systems, 
see Serjeant 1988). Channels were 
of silt, but where strong erosional 
flow was expected, they were re- 
inforced by stone. Such masonry 
installations were constructed where 
water was released from canals, 
where it was necessary to prevent 
erosion at bends, within second- 
ary distribution systems, and at 
drop structures where water was 
conducted from higher to lower 
levels (Bowen 1958: 45). Irrigation 
could be by submersion in which 
floodwater was directed on to fields 
enclosed by silt walls (Hehmeyer 
1989: 36-37). As a result, the field 
became completely immersed until 
the water drained away. Alterna- 
tively, “controlled flooding” resulted 
in floodwater flowing through each 
field to the next. Finally, more long- 
lived systems of water supply were 
tapped from wells or cisterns, and 
these probably provided supple- 
mentary nourishment for selected 
plants. Of these three systems, the 
first two predominated and caused 
the rapid aggradation of the silt 
fields. 

One byproduct of such rapid 
siltation was the preservation of 
agricultural features that include 
furrows (30-35 cm apart and indi- 
cating that the depth of ploughing 
was 10-15 cm), root casts of vari- 
ous plants, and ghosts of the bowls 
of trees. The last were evident in 
the form of concentric circles of silt 
and clay that sometimes projected 
as much as 50 cm above the silts 
(Hehmeyer 1989: 39; Hehmeyer and 
Schmidt 1991: 18-20). Root casts 
(fossilized root systems) became in- 
filled with soil particles that were 
originally in contact with roots as 
well as sediments that trickled down 
subsequently from above. Root- 
cast morphology suggests that three 
types of plant were present: first, 
roots of a regular, uniform diameter 
are apparently of monocotyledons, 
probably date palms. Second, larger 
irregular casts of dicotyledons could 
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be of fruit trees, "ilb trees (Ziziphus 
spina-christi), ban trees (Moringa 
aptera) cultivated for their oils, or 
grapevines. Third, casts of fine root 
hairs appear to indicate the culti- 
vation of garden crops, cereals, and 
fodder ( Hehmeyer 1989: 41). AI- 
though root casts have been recorded 
only from the Marib silts, the tree 
circles, which normally occur in rows 
as would be expected in orchards, 
have been noted from the Wadi Bay- 
han (Bowen 1958), Marib (Hehmeyer 
and Schmidt 1991), and Wadi Mahrar 
(Brunner 1997: fig. 7). Because rect- 
angular erosional patterns are caused 
by the development of gullies along 
less-resistant sand-filled irrigation 
channels, they allow the size and 
shape of fields to be estimated. Most 
were rectangular, ranging in size 
from around 0.35 ha to 2 ha (for 
Wadi Bayhan: Bowen 1958: 53; Marib: 
Hehmeyer 1989: 35; and Wadi Mahra: 
Brunner 1997: 196). 

Fertilization was effected first by 
the high mineral and organic content 
of the floodwaters and second by fer- 
tilization, which was apparent in the 
form of horizons of ash within the 
sediments. Alternatively, darkened 
humic horizons may have resulted 
from the applications of organic ma- 
nure (Hehmeyer 1989: 36), whereas 
stray sherds in the soil result from 
the application of artifact-rich refuse 
to the fields (Toplyn 1988: 98-99). 

Sayl irrigation systems of the 
Sayhad appear to be an evolutionary 
development of traditional systems 
of flood irrigation. In most cases, the 
dams are not formal storage dams 
but rather were designed to deflect 
water into the canals or to raise it 
to the height required by the fields. 
The best example is the Marib Dam, 
which was built in probably the 
fifth or sixth century b.c. to replace 
earlier water-deflection structures 
extending in date back to the third 
millennium s.c. The main dam is 
an earthen structure some 16-20 m 
high and with a length of ca. 600- 
680 m (Brunner and Haefner 1986: 
80; Breton 1998). Only the sluices are 
of masonry, and these rise like mas- 
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Fig. 8.7 Southern sluice of the Marib Dam, showing the strong ashlar superstructure of the sluice, with 
the sluice channel to left. Originally, the earthen dam was to the right (courtesy of McGuire Gibson). 


For location, see fig. 8.8:2. 


sive fortifications to the north and 
south of the Wadi Dhanah (fig. 8.7). 
Although inscriptions supply dates 
for some of these dams or deflectors, 
the early history of irrigation must 
be inferred from the sediments 
themselves. The Holocene stratig- 
raphy of valley fills in the Sayhad is 
similar to that of the highlands, A 
black organic-rich palaeosol serves 
as a convenient stratigraphic marker 
for the mid Holocene (Grolier et al. 
1996; 15) and is dated by radiocar- 
bon determinations to the range 
9520 +280 B.P. to 5270 + 90 B.P. 
(Grolier et al. 1996: 363) or slightly 
later. Above this horizon are silty 
sediments accumulated under a 
flood-irrigation regime (the anthro- 
sols), whereas below occur alluvial 
and colluvial deposits. Therefore, as 
in the highlands, the dark palaeo- 
sol serves to differentiate the late 
Holocene sediments that accumu- 
lated in conjunction with significant 
human activity from the early Holo- 


cene and late Pleistocene deposits 
that were deposited prior to sig- 
nificant human interference with 
the environment. At Marib, using 
the measured sedimentation rate of 
0.7-1.1 cm per annum, irrigation is 
estimated to have extended back to 
around 2400 B.C. (Hehmeyer and 
Schmidt 1991: 11-12). Such an early 
date for the initiation of irrigation 
is supported by radiocarbon assay 
on charcoal obtained from within 
irrigation silts some 7 m below a 
water distributor in the Wadi Marha 
(3640 B.P.; Brunner 1997: 196). The 
date at which irrigation ceased varies 
from place to place depending upon 
social, economic, political, and en- 
vironmental conditions, but by the 
time of the collapse of the great dam 
at Marib in the sixth or seventh cen- 
tury A.D., most irrigation systems 
had fallen out of use. Nevertheless, 
total collapse should not be assumed, 
and in some areas, such as the Wadi 
Marha, there was a continuation of 


sayl irrigation, albeit at a smaller 
scale into the Islamic period. 
Between the oases of Marib and 
Shabwa irrigated sediments are esti- 
mated to cover some 44,500 ha (i.e., 
445 sq. km; Brunner 1997: 199). Al- 
though this area was not necessarily 
all in use at the same time, most was 
under cultivation during the first 
millennium s.c. At Marib the total 
area of some 9,600 cultivated hect- 
ares (or some 8,000 ha, according 
to Hehmeyer 1989) can be appor- 
tioned as 5,300 ha in the southern 
oasis and 4,300 ha in the northern 
oasis (fig. 8.8). This compares with 
an occupied area of the Iron Age 
town of Marib of about 100 ha. Al- 
though population estimates based 
On site areas are very coarse at best, 
the likely population of the town 
of Marib (10,000 to 30,000 people) 
overlaps with the potential number 
of people that could be supported 
from the estimated field area, but at 
the lower end of that range (26,400 
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Fig. 8.8 The Marib oasis, the dam, the town, and irrigated field areas 


(modified from Brunner 1983: fig. 24). 


to 96,000). This assumes that the 
level of intensity was comparable 

to irrigation systems of the Tihama, 
where 0.5 ha of multicropped land 
can support a family (around 5-7 
people). Allowing for a more gen- 
erous holding per family of 1 and 
1.5 ha gives supportable populations 
in the range 26,400 to 31,600, but if 
levels of intensity were equivalent 
to an Omani oasis (see above), the 
irrigated field area would support an 
even higher population. 

Therefore, within the range of 
available land-use parameters and 
allowing for a reasonable area of 
gardens per family, the Marib oasis 
could comfortably support the 
population of the town but with a 
potential surplus. This could have 
been used to supply passing cara- 
vans, other nonurban communities 
around the oasis, or crucial stocks of 
reserve foods. 


Water from a Reluctant Desert 


Ultimately, water is the key limiting 
factor for human life in the desert, 
and if there is to be any long-term 


settlement, it is necessary to collect 
or gather water, ideally from as many 
water sources as possible. This pro- 
vides insurance so that if one system 
fails to yield water, another can be 
employed. Such “belt-and-braces” 
tactics might entail the construction 
of both wells and runoff systems to 
supply water, but because in some 
locations physical conditions limit 
the amount of available water, such 
strategies are not always practi- 
cable. For example, in northeast 
Saudi Arabia local water tables fall 
within 7 to 25 m of the surface, that 
is, within the reach of hand-dug 
wells, but further west (i.e., to the 
west of Rafha), depths to water in 
the 1970s were greater than 160 m 
and even 350-500 m, thereby pre- 
cluding the excavation of any wells 
using traditional techniques. 

Where it is impossible to extract 
groundwater or it does not rise to 
the surface, it therefore becomes 
necessary to utilize some form of 
runoff-collection technique or wadi 
floods for building up reserves of 
water for travelers, nomads, or small 
local desert communities. In 1977 


CHAPTER 8 


Neil Roberts defined a major zone 
for harnessing runoff throughout 
much of western Arabia, from Yemen 
to Jordan (Roberts 1977: fig. 1). Al- 
though this model can be upheld at a 
general level, more detailed analysis 
demonstrates the existence of many 
potential sources of water in this 
runoff zone. Consequently, commu- 
nities have tailored their techniques 
to local hydrological conditions with 
a considerable degree of subtlety. 
Desert communities frequently 
make use of the ecological prin- 
ciple of sources and sinks discussed 
above to yield an enhanced water 
supply for any given installation. In 
northern Saudi Arabia the bedouin 
have traditionally utilized so-called 
mahfurs (i.e., excavated depressions) 
to collect water either from enclosed 
depressions (khabras) or at the junc- 
tion of two wadis (Vidale 1978: 
115; Lancaster and Lancaster 1999: 
135-137). Unfortunately, of the 730 
mahfurs noted by Vidale (1978: 118), 
none could be convincingly dated. 
An analogous but more sophisticated 
system was recorded in the eastern 
Jordanian desert within an enclosed 
depression in basalt terrain where 
mean annual rainfall is ca. 150 mm 
per annum (Betts and Helms 1989). 
Two features, a pool and a well, were 
situated in a broad depression and 
received water guided into them by 
low walls or canals. Well 1 and pool 1 
each received water from a catch- 
ment that captured water from areas 
of 21,500 and 4,700 sq. m respec- 
tively. Using principles developed 
in the Negev desert by Evenari et al. 
(1982), Betts and Helms estimate that 
the catchments would yield some 
6,200 cubic m of water, of which 
around 5,500 would be available for 
storage in the pool and well (Betts 
and Helms 1989: 8). As with many 
desert features, this water-gathering 
system could not be dated except 
to broad possible ranges such as 
either Pre-Pottery Neolithic or Ro- 
man/Byzantine. It is noteworthy, 
however, that the overall layout and 
hydraulics of this system closely re- 
semble more formalized systems of 
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cisterns devised for the supply of pil- 
grims who passed along one of the 
main Hajj routes from Kufa in Iraq 
to Mecca in the Hejaz mountains. 


Landscapes of the Desert Hajj 
Routes 


Passage through the desert can offer 
innumerable privations for the trav- 
eler, and ancient route systems pro- 
vide a unique insight into coping 
strategies that were developed for the 
provisioning of travelers. Rarely can 
true roadways be discerned such as 
are commonly associated with the 
Roman routes of the Levant (e.g., 
Kennedy and Riley 1990). Instead, 
às a result of the prolonged pas- 
sage of humans through the desert, 
the rather indistinct traces of tracks 
are more common, and such traces 
can even be revealed by suitably 
enhanced satellite imagery (Clapp 
1998). 

Probably the best examples of 
desert route systems are those of 
the Hajj routes. The Hajj has always 
occupied a central role in Muslim 
life, and it is expected that each 
Muslim should visit Mecca at least 
once (Petersen 1994: 47). This was 
no easy matter, however, because 
for most pilgrims, this entailed an 
arduous journey through the deserts 
of Arabia en route for Mecca, which 
became the focus for Hajj routes 
from Egypt, Damascus and Bilad 
ash Sham (Syria), Iraq, Oman, and 
Yemen (see fig. 1 in Petersen 1994). 
To ease the privations of the original 
pilgrims, a number of individuals 
endowed the route with way sta- 
tions, the best-known benefactor 
being the wife of the Abbasid caliph, 
Queen Zubayda, hence the name of 
the route: the Darb Zubayda (Al- 
Rashid 1980). By providing a major 
thoroughfare through the deserts 
(albeit sometimes building upon 
pre-Islamic routes), hajj roads be- 
came a major structuring element 
in the desert landscape. The robust 
and formalized water tanks found 
along these roads have survived in 
good condition since they were con- 


structed, mainly in the ninth and 
tenth centuries A.D., so that with a 
little cleaning out, they have kept 
the bedouin well supplied with water 
through the last millennia. This has 
perpetuated the use of the way sta- 
tions along the Darb Zubayda well 
beyond their originally intended use, 
so that now they service bedouin 
communities who have very different 
patterns of movement and agendas 
than the original pilgrims. 

The route taken was arduous 
in the extreme, following a course 
1,400 km long south-southwest from 
Kufa in Iraq, across the deserts of 
western Iraq and northern Saudi 
Arabia, between two elongate fin- 
gers of the Nefud desert, across the 
Nejd plateau of Saudi Arabia, to fol- 
low alongside the Hejaz mountains 
until Mecca was reached (Al-Rashid 
1980; Finster 1978). Pilgrim roads 
were rarely paved, but in Yemen, the 
Hajj road from San ‘a to Mecca in- 
cluded a number of paved sections 
as well as lengths that consisted of 
“shouldered” tracks flanked by walls 
or banks of stones (Thenayian 1999: 
142-148; cf. fig. 4.8b), Where it was 
necessary to negotiate mountains 
or ridges, the route was cut through 
rock and took the form of either 
paved steps (mudarrajat) or rock-cut 
passes (Thenayian 1999: 138-142). In 
most cases, the Darb Zubayda was 
simply a broad tract of land across 
the desert along which the caravans 
would pass, using landmarks (where 
present) to guide them. Near way 
stations the routes became more 
formalized, with cairns of stones 
and other alignments providing 
guidelines to the cisterns. Rarely it 
is possible to discern broad tracts of 
land that have been cleared of stones 
and demarcated by walls of cleared 
stones, or soil marks of disturbed 
ground along the routes (Musil 1928; 
189). Milestones are also occasion- 
ally reported. According to Saad 
Al-Rashid, who originally surveyed 
the route in Saudi Arabia, there 
were some fifty-four major stopping 
places en route, with smaller way 
stations between (Al-Rashid 1979, 
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1980). Water was supplied by means 
of wells, water tanks (birkehs), 
qanats, and dams, depending upon 
local conditions. Additional facilities 
included khans (buildings designed 
for perhaps officials or more high- 
status individuals), mosques, palaces, 
occasional forts, rare settlements, 
and cemeteries, for the inevitable 
victims of the harsh travel condi- 
tions. This route was a conduit not 
only for people and commerce but 
also for disease (the shells of snails 
known to carry the disease bilharzia 
occur in some tanks). 

Before illustrating the landscape 
of an individual station it is ap- 
propriate to discuss the variety of 
water systems along the route and 
how these in turn contribute to 
the development of the landscape. 
The Darb Zubayda in Saudi Arabia 
crosses a wide range of terrain types 
(fig. 8.9), all of which receive low and 
highly variable mean annual rainfall, 
around 100 mm per annum or less. 
It was therefore the task of the Abba- 
sid engineers to position the water 
tanks (which formed the bulk of the 
water storage devices) where best 
advantage could be gained from the 
capricious rainfall and least damage 
would be incurred by floods. 

At the northern end of the Darb 
Zubayda within Saudi Arabia, the 
route is aligned north-south to 
aim the travelers so they could pass 
through the narrow gap between the 
aeolian sand fingers of the Nafud 
and ad-Dahna deserts (A-B: fig. 8.9). 
The route mainly crosses a seemingly 
limitless plateau of Cretaceous and 
Tertiary sedimentary rocks of the 
Arabian Shelf. Most water tanks are 
located within enclosed silt-floored 
depressions (khabra or faydah) that 
form natural water-gathering basins 
(see below) or by weakly developed 
seasonal channels of wadis. Occa- 
sional wells, such as the massive 
ancient and deep masonry wells at 
Zubalah, supplied supplementary 
water. Between B and C (fig. 8.9) the 
route picks its way between the lin- 
ear dune fields of the Nafud, which 
appear to have had a similar general 
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Fig.8.9 Major way stations along the Darb Zubaydah in Saudi Arabia 


in their geological context. 


location and morphology during the 
Abbasid period. Again water is cap- 
tured either from weak and localized 
wadi flows or from small, enclosed 
basins. Having made it through the 
hazards of the Nafud, travelers would 
then follow a southwest-northeast 
alignment towards the halfway sta- 
tion at Fayd. Unlike most stations 
along the route, Fayd is an oasis that 
grew up around springs and wells 
nourished by groundwater from the 


adjacent basalt terrain (Mackenzie 
and al-Helwah 1980). 

Fayd was an important place even 
prior to Islam, and in the Early 
Islamic period there were markets 
there. For an agreed fee, pilgrims 
would frequently leave part of their 
stores there under the care of the 
inhabitants (Musil 1928: 216-220). 
With the exception of Fayd and a few 
stations that received supplemen- 
tary water from shallow wells, most 
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water tanks derived their water from 
short wadis that crossed the Ordovi- 
cian and Cambrian sandstones of the 
plateau. Continuing to the south — 
southwest, the route then tackled 
the vast but majestic Nejd plateau 
developed upon the ancient and 
mainly Pre-Cambrian metamorphic 
and granitic masses of the Arabian 
Shield (D-E: fig. 8.9). Here wadis 
become the main source of water. 
These vary in scale but include the 
bed of the major Wadi al-Rimah, a 
now partly relict Pleistocene channel 
that once crossed the entire Arabian 
peninsula (Dabbagh et al. 1998). Al- 
though larger wadis might supply 
higher-flow discharges for the tanks, 
they would also suffer consider- 

able losses of flow into the sand and 
gravel channels. Because small tribu- 
tary valleys can supply as many and 
certainly less destructive flows than 
large wadis, there is some flexibility 
in the location of the water tanks, 
which can frequently be positioned 
along smaller distributary or on 
tributary channels of the main wadis. 
If a distributary channel forms the 
source of supply, then water can flow 
directly into a water tank, through 

a small sediment trap or misfah, but 
on medium-sized wadis water would 
be directed into the tank via small 
masonry dams built across the wadis 
(see examples from Kutayfa, Hurayd, 
and al-Jaffalyya south in Wilkinson 
1980b). 

After arriving at the small town of 
al-Rabadhah (Al-Rashid 1986) trav- 
elers continued to enjoy the majesty 
of the Nejd (E-F: fig. 8.9), which 
would eventually be enlivened by 
two masses of forbidding black ba- 
salt plateau (harrat) through which 
the Darb continued (F-G: fig. 8.9). 
Birkehs between E and F appear 
to have captured water in a simi- 
lar manner as those further to the 
north within the Nejd. In the final 
part of the route, where Tertiary and 
Quaternary basalts crop out, rain- 
fall is slightly higher (in places in 
excess of 150 mm per annum) and 
contributes to the recharge of ba- 
salt aquifers that provided perennial 
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flow for tanks and reservoirs. Thus 
from at least the station of al-Dariba 
to Mecca itself, water either came 
from wells or was channeled to the 
way stations via underground con- 
duits (qanat) or occasional surface 
channels. This is the most verdant 
part of the Darb Zubayda, and here 
large settlements such as al-Dariba, 
al-Aqiq, and Umm al-Damiran de- 
veloped (al-Dayel and Helwah 1978). 
Some even included irrigated gar- 
dens such as at the site of Umm 
al-Salim, where a grid of canals con- 
structed of small stones and mortar 
supplied several hectares of gardens 
to the west of the reservoir (Knud- 
stad 1977: pl. 35). Elsewhere reser- 
voirs were equipped with outlets so 
that surplus water could be used to 
supply irrigated gardens (Knudstad 
1977). In addition, as with a number 
of different locations along the Hejaz 
mountains, Early Islamic dams such 
as that at Wadi Harad provided addi- 
tional water (al-Dayel and Helwah 
1978: 57). 

Way stations along the Darb Zu- 
bayda vary in size from small towns 
to little more than a building or two 
around a water tank. An example of 
the latter can be seen at the site of 
al-Jumaymah located to the north 
of figure 8.9 (fig. 8.10; see also al- 
Helwah et al. 1982). Here a square 
birkeh ca. 33 m X 30 mand 6.2m 
deep (fig. 8.11) was positioned within 
a broad oval depression 2 km E-W 
X 0.65 km N-S and 6 m deep. The 
birkeh was cut into sandy limestone, 
with the upper part being of stone- 
and-mortar construction. Water 
entered from the west, guided by two 
antennaelike collection walls into 
the tank, and pilgrims could gain 
access to the water via stairs from the 
east. Additional water supply came 
from well, 10 m deep (16: fig. 8.11), 
that was mentioned by the Muslim 
traveler al-Harbi in the ninth century 
A.D. Only two buildings (2 and 3) 
were present, and each was located 
just above the possible flood level 
of the basin to east and west respec- 
tively of the inferred course of the 
pilgrim route, which was marked by 
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Fig. 8.10 Birket al-Jumaymah, Saudi Arabia, within its immediate 
catchment (north to top; for location, see fig. 8.9). 


way markers (at 9 and 19: fig. 8.10). 
A kiln (20) had presumably been 
used to burn lime for the manu- 
facturer of the plaster employed in 
waterproofing the tank. The basin 
comprised a western area of some 

71 ha, which provided the runoff 
catchment for the birkeh, whereas 
the larger eastern area of the depres- 
sion is today covered in shrubs. This 
would have supplied an ideal grazing 
area for pack animals well away from 
the water catchment for the cistern. 
Spoil mounds around both cistern 
and well attest periodic cleaning 
operations. 

A perplexing question for the 
Darb Zubayda is why tanks and 
reservoirs are so frequent when a 
smaller number further apart could 
have adequately serviced most pil- 
grims and their pack animals. One 
reason may have been that they were 
designed to cater to the different 
lengths of travel before and after 
meal breaks. In addition, Queen 
Zubaydah is credited with commis- 
sioning the construction of smaller 
intermediate stations such as Jumay- 
mah, which would have been in- 
serted between larger stations to 
service the foot traveler (Al-Rashid 
1980: 33). In addition, by provision- 
ing the traveler with more tanks and 
stopping points than were absolutely 


necessary, it was possible for tanks 
to collect the capricious and patchy 
rainfall of the Arabian desert and 

to increase the likelihood of at least 
some tanks retaining water. Recent 
records of rainfall from the nearby 
town of Rafha demonstrate that for 
the seventeen years (from 1967 to 
1983), eight years supplied significant 
rainfall; of these eight, four rain- 

fall years yielded sufficient runoff to 
fill or nearly fill the cistern. Conse- 
quently, under current climatic con- 
ditions, the cistern would have filled 
(or nearly so) only one year in four. 
By positioning more cisterns than 
were required, one could therefore 
take account of the spatially patchy 
desert rainfall and the differential re- 
sponse of different catchment basins 
to that rainfall. Therefore, Queen 
Zubayda, by claiming to have the 
interests of the poor foot traveler 

at heart, could also provide a more 
flexible and pragmatic water supply 
system than would be possible by 
spacing way stations more in keeping 
with the travel times of pilgrims. 

In addition to short-term stopping 
places there were also settlements 
that acted as foci for long-term 
settlement and that included gar- 
den areas both to provision residents 
and to supply the pilgrims. Gar- 
dens often show up as walled and 


168 


CHAPTER 8 


Fig. 8.11 


irrigated areas (Knudstadt 1977), 
but elsewhere, as at the small site of 
Samira to the south of Fayd, they 
are invisible, except for the pres- 
ence of sparse, dispersed scatters of 
potsherds that occur over the desert 
downstream of a reservoir located at 
the terminal point of an irrigation 
canal (Wilkinson 1980b: 62). These 
sherds probably represent all that is 
left of the settlement-derived refuse 
that was spread on the fields as fertil- 
izer. Overall, however, there is little 
evidence for the production of food 
along the Darb Zubayda. 

On the other hand, it was crucial 
to take care of the food requirements 
of the pack animals, and it was as 
important to locate way stations 
near good areas of forage as it was to 
position them with respect to water 
resources. By way of illustration, of 
fourteen way stations in the Nejd 
(i.e., zone D-E of fig. 8.9) only two 
areas showed evidence of zero or 
poor shrub forage, whereas twelve 
exhibited either moderate or high 
density of shrub forage. In other 
words, because it is fairly straight- 
forward to extract water from many 


Birket al-Jumaymah, looking toward the western inlet. 


different topographic or hydrologi- 
cal locations, in part because small 
wadis have a higher yield of water 
per unit of catchment than large 
wadis (Evenari et al. 1982; Bruins 
1986: 42), there are many opportu- 
nities for the location of birkehs. 
Forage opportunities, in contrast, 
are more limited, and it may be ex- 
pected that pasture areas would be 
equally or more important as a loca- 
tional factor for way stations than 
the potential for gathering water. 

Because of the importance of pas- 
ture resources for pilgrims traveling 
with large numbers of pack animals, 
pasture areas often became formal- 
ized. Witness the large areas of hima 
grazing lands that occurred at al- 
Rabadhah and five other stations 
along the Darb Zubayda (Al-Rashid 
1986: 2-3). Overall therefore, pilgrim 
routes such as the Darb Zubayda 
resulted in the development of an 
alignment of "oases" through the 
desert, which thereby created not 
only a distinctive landscape but also 
one that was perpetuated through 
time by the very utility of the water- 
retaining cisterns. 


Agriculture in the Desert 
Margins 


Archaeological surveys undertaken 
in recent years demonstrate, rather 
counter-intuitively, that in the drier 
areas of the desert margins where 
rainfall is usually insufficient to sus- 
tain normal rain-fed agriculture, the 
number of archaeological sites (and 
associated features) per sq. km can 
be greater than in the moister areas 
where conditions are more suit- 
able for human life and agriculture. 
This is illustrated by the Uvda valley 
in the Negev (rainfall ca. 3 mm), 
where Avner has recorded some 

8 sites per sq. km (Avner 1998: 148), 
and around Umm al-Jimal in Jor- 
dan, where 2.5 sites per sq. km were 
recorded (Kennedy 2001: 41). Both 
figures are well in excess of, for ex- 
ample, site densities recorded in the 
fertile and relatively well watered 
lowlands of the northern Jazira 
(Iraq). Although it is clear that we 
are not comparing like with like (be- 
cause sites in the Negev and Jordan 
are frequently small and dispersed, 
often including features that were 
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occupied by transient populations), 
this statistic eloquently demonstrates 
that dry desert margins can harbor a 
considerable range of archaeological 
information. In addition, desert mar- 
gins also form part of the landscape 
of preservation, because the episodic 
nature of settlement has allowed for 
greater preservation of landscape 
features, 

The cyclical nature of desert occu- 
pations has been succinctly illus- 
trated for the Negev, where distinct 
peaks in settlement occur in Early 
Bronze I-II, Middle Bronze I (i.e., 
the Intermediate Bronze Age at the 
end of the third millennium n.c.), 
and the Iron Age, culminating in a 
rapid succession of increasing settle- 
ment during Nabataean, Roman, and 
Byzantine times (Rosen 1987: figs. 6 
and 7; for similar cycles, see Finkel- 
stein 1995: fig. 2.1). Of these, the 
peak of greatest magnitude, namely, 
that of the Nabataean, Roman, and 
Byzantine occupations, was not 
succeeded by more intensive occu- 
pations. Consequently, this phase 
should constitute the landscape that 
is best preserved, whereas the land- 
scapes of the earlier periods would 
be expected to survive only within 
windows in the Roman/Byzantine 
landscapes. As observed by Steven 
Rosen, although these peaks in 
settlement conform roughly to peri- 
ods when atmospheric moisture was 
more amenable to long-term seden- 
tary settlement, climatic changes do 
not adequately explain the decline 
in post-Byzantine settlement ( Rosen 
1987; 2000: 54-56). This is well ex- 
emplified by recent data from Saroq 
Cave near Jerusalem, which sug- 
gest that although the Early Bronze 
Age I-II and Iron Age peaks might 
conform to moister conditions in 
the region, those of the late third 
millennium and Byzantine times ap- 
parently occurred under conditions 
that were drier than normal. 

Because the Early Bronze- Middle 
Bronze (= Intermediate Bronze Age) 
was a period of collapse of urban 
Bronze Age civilization further 


north, expansion in the Negev may 
be the result of the need to increase 
and expand extensive agro-pastoral 
settlement in the Negev in the wake 
of the urban collapse (Rosen 1987: 
53; see also Finkelstein 1995). Such 
an interrelationship may well explain 
the marked growth in settlement in 
the Negev/Sinai deserts, where some 
one thousand Early Bronze IV (or 
Middle Bronze 1) sites have been 
recorded (Haiman 1996; Cohen 

and Dever 1980). It also illustrates 

a key factor of landscape utiliza- 
tion in desert margins, namely, that 
human ingenuity frequently pro- 
vides a variety of ways of extracting 
a successful way of life from what are 
rather reluctant environments. By 
employing the appropriate strate- 
gies, desert-margin communities can 
therefore override the limitations of 
the environment. 

Similar principles also operate in 
the marginal desert steppe of north- 
ern Syria, where today agro-pastoral 
communities cultivate barley fields 
in areas subject to frequent crop fail- 
ures (say one or even two years out of 
five). In wetter years, when a crop is 
produced, there is grain for humans 
as well as grazing on stubble for the 
animals and natural pasture on the 
steppe. On the other hand, during 
dry years when it is anticipated that 
the crop will fail to produce heads of 
grain, flocks of sheep and goat can 
graze the “failed crop,” which con- 
sequently provides a bonus for the 
sheep (Wachholtz 1996: 97). During 
such years farmers can presum- 
ably sell or exchange their fattened 
sheep for grain. Only during the 
very driest years will there be in- 
sufficient growth for both humans 
and animals. In Syria towards the 
limit of viable rain-fed cultivation, 
agro-pastoral communities are in- 
creasingly mobile, and so they can 
be resident during the periods for 
processing of harvests and crops and 
preparing the fields, to return to pas- 
toral steppelands to the south for the 
winter (Wachholtz 1996: 100-103). 
Consequently, there is no hard and 
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fast division between sedentary and 
mobile groups. 

A second coping strategy entails 
the application of principles of run- 
off and water-receiving areas that 
are fundamental to desert ecology 
(see the source:sink model, above). 
Desert-margin communities fre- 
quently gather runoff from a large 
catchment zone and lead the water 
that is generated to fields on nearby 
valley floors. As a result, annual 
rainfall of some 100 mm may be en- 
hanced by supplementary runoff 
to an amount equivalent to 300- 
500 mm of annual rainfall, a figure 
that is sufficient for a satisfactory 
crop (Evenari et al. 1982: 109). 

'The origins of such water-harvest- 
ing practices in the southern Levant 
are still unclear, but Levy reports a 
small terraced field of the Chalco- 
lithic period at Shiqmim in the 
northern Negev. This field may 
have been supplied by water from a 
microcatchment on the slopes above 
(Levy 1987: 58). That water har- 
vesting was practiced is supported 
by Arlene Rosen's (1987) studies of 
phytoliths in barley and wheat in 
the Beesheva valley, which suggest 
that either floodwater farming or 
basin irrigation were conducted. 
Similarly, field systems in the Uvdat 
valley were presumably supplied by 
either runoff or floodwater (Avner 
1998), but the absence of secure dates 
as well as evidence on the precise 
manner of water supply renders this 
evidence less conclusive. Because 
there is a tendency to reuse valley 
floors for this type of agriculture, 
and for them to accumulate sedi- 
ment, there is a strong possibility 
that stratigraphically datable runoff 
fields may eventually be found in the 
appropriate sedimentary contexts. 

At a regional scale, detailed 
hydrological measurements dem- 
onstrate that wetter areas of the 
northern Negev shed less water as 
runoff than drier areas to the south, 
because the drier areas have a greater 
percentage of bedrock exposure 
than moister areas. Specifically, 


170 


the moister northern parts of the 
Negev are blanketed by patches of 
loess or mixed soil and stone rego- 
liths that absorb more rainfall than 
the rack surfaces (Yair 2001: 300). 
Within any lithological zone, smaller 
catchment basins shed a higher per- 
centage of rainfall as runoff than 
larger basins because in the latter, 

it is more likely that rainfall will be 
intercepted within wadi sediments 
and colluvium. Moreover, the posi- 
tioning of fields requires a detailed 
knowledge of local soil and water- 
shed conditions because not only 

is it necessary to generate sufficient 
water for crop growth but also it is 
crucial to ensure that there was not 
too much water that could destroy 
field walls or damage other irrigation 
installations. 

Further refinements to water 
gathering were made by the clear- 
ance of stones from slopes, so that 
the exposed soil could then form 
à smooth crusted surface that en- 
hanced the runoff potential of the 
slope. Such innovations were capable 
of increasing mean annual runoff by 
between 7 and 60 percent, depending 
upon slope (Evenari et al. 1982: 142- 
147). Stone clearance has resulted in 
a distinctive landscape of numerous 
small mounds and ridges that per- 
forate the runoff slopes above fields 
(Evenari et al. 1982). Although the 
research of Evenari and colleagues 
provides a convincing explanation 
of these landscapes, the bedouin 
term for such mounds (tullul al- 
‘ainab |i.e., grape mounds]) raises 
the question, originally put by E. H. 
Palmer (1871) in the nineteenth cen- 
tury, that these features may in fact 
have been for planting grapes on 
the slopes. This long-standing de- 
bate has been rekindled in recent 
years because hydrological research 
suggests that parts of the midslope 
form a wet zone that under the right 
circumstances can supply sufficient 
moisture for the growth of bushes or 
vines. Moreover, such mounds when 
found in Yemen today are indeed 
used for growing vines. 

Irrespective of which explanation 


is accepted for the stone mounds, it 
is clear that by harnessing a range 

of runoff-harvesting techniques, the 
ancient farmer was capable of pro- 
viding sufficient runoff for cultivated 
crops in areas where mean annual 
rainfall was 100 mm or even less. 

Probably the best-studied area 
of ancient runoff agriculture in the 
world is that of the Negev desert, 
where pioneering studies by Kedar 
(1957), Evenari et al. (1982), Mayer- 
son (1960), Bruins (1986), and others 
have supplied a wealth of data on 
the functioning of runoff agricul- 
ture. Further afield, these results can 
now be compared with the recently 
published Libyan Valleys Project 
devoted to Romano-Libyan runoff 
agriculture in the desert margins 
of the Sahara (Barker 1996). What 
is less appreciated, however, is that 
traditional runoff systems in the 
Yemen highlands (Eger 1987) pro- 
vide excellent, comparable, and still 
functioning examples of runoff agri- 
culture, and these are likely to date 
back many millennia. 

The distribution of Negev runoff 
systems ranges from semiarid loessic 
landscapes of the northern Negev 
to arid mountains and valleys up to 
ca. 1,000 m above sea level in the 
Negev highlands to the south. As 
Yair (1994) has argued, the north- 
ernmost area, which is blanketed by 
windblown silts (loess), is less ame- 
nable to large-scale runoff farming. 
Instead, this area includes occa- 
sional Chalcolithic, Bronze Age, and 
later tells, although some valleys do 
contain evidence of runoff farming 
as well. This landscape, which fea- 
tures examples of radiating routes 
around tells (Tsoar and Yakutieli 
1993), shows some similarity to the 
landscapes of the rain-fed farming 
of northern Mesopotamia discussed 
in chapter 6. However, to the south 
where rocky slopes predominate, 
conditions are ideal for runoff agri- 
culture systems (Yair 1994: 220-222). 
Within the Avdat/Sede Boqer area, 
Kedar estimated that there were 
some 4,000 ha of runoff fields in this 
region, although later studies have 
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increased this figure considerably 
(Bruins 1990: 89). 

The central Negev runoff sys- 
tems comprise three main classes 
of fieldscape that mainly date from 
the Nabataean through Early Islamic 
periods (Evenari et al. 1982: 95-119). 

First are terraced valleys sub- 
divided by a series of individual 
cross-valley terrace walls with 
oblique conduits on the contributing 
hillsides. The latter, evident as low 
dry stone walls running obliquely 
downslope, are equivalent to the 
saghiyahs of Yemen. They gather 
water on the principle that slope 
runoff is less influenced by slope 
friction if it is gathered into deeper 
channel flow than by simply allowing 
it to flow across the surface as sheet 
flow. By channeling the flow into 
small parcels, it also becomes more 
manageable, and so flash floods are 
less likely (Evenari et al. 1982: 109). 

Second are groups of terraced 
fields usually with an associated 
farmstead (fig. 8.12a). Valley-floor 
terraced fields, which are compa- 
rable to those described above, are 
surrounded by stone fences or low 
walls. A farmstead may be supplied 
with water by means of runoff water 
gathered from adjacent slopes and 
fed to a small storage cistern. Water 
is guided into the fields via sluice 
gates or drop structures, and ter- 
races are usually equipped with drop 
structures that allow surplus water 
to flow from terrace to terrace, a 
feature also incorporated into the 
Yemeni fields analyzed by Eger (1987; 
see fig. 8.12). Although bedrock pro- 
vides the optimum medium for slope 
runoff, if loess is present, this sedi- 
ment can crust over, so that some 
15-20 percent of annual rainfall can 
become runoff. 

Third are larger-scale systems that 
divert water from wadi flash floods 
to fields. In terms of the ratio of 
water catchment area to the area of 
fields watered, these are less efficient, 
and in the Wadi Kurnab a catch- 
ment of 27 sq. km was harnessed to 
irrigate 10-12 ha of fields, which rep- 
resents less than 2 percent runoff of 
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Fig. 8.12 Examples of runoff agricultural systems. (a) Runoff farm 
in Negev desert. F — ruins of farm; D — water-distribution feature 
(modified from Evenari et al. 1982: fig. 72). (b) Small system of runoff 
irrigation in Yemen highlands to north of San ‘a (modified from Eger 
1987: fig. 22). 


the annual rainfall. This compares often deflected floods on to fields, 
with 10-20 percent runoff expected and of these, only the spillways were 
from small watersheds (Evenari et al. required to be built of stone (Evenari 
1982: 112). As in traditional Yemeni et al. 1982: 118). 


flood-diversion systems, soil bunds Although the water-harvesting 
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systems discussed above primarily 
utilized runoff, as with any well- 
thought-out hydraulic system, alter- 
native sources of supply were used 
where possible. Hence Bruins reports 
that the spring of Ein al-Qaderat 
was tapped by an aqueduct of stones 
and lime mortar that was dated by 
C-14 in the range 1725 to 1425 cal. 
B.C. (Bruins 1986: 126), In the Negev, 
qanats were also used where hydro- 
logical conditions allowed (Evenari 
et al. 1982: 173-178). 

Runoff agriculture was employed 
particularly during the Nabataean, 
Roman, Byzantine, and Early Islamic 
periods. During the Early Islamic 
period in the Negev highlands 
(fig. 8.13; Haiman 1989: 189-191; Avni 
1996), terraced runoff fields have 
been recorded over some 380 ha 
of the valley floors (Avni 1996: 14), 
whereas farms together with animal 
pens and fences, middens, ceme- 
teries, rock shelters, cultic instal- 
lations, and open-air mosques are 
found on adjacent higher ground. 

In addition, threshing floors, watch 
towers, and cisterns often are found 
closer to the fields. In contrast to 
Haiman, who views these Early 
Islamic sites as being the result of 
deliberate sedentarization by the 
Early Islamic authorities, Avni points 
out that these settlements coincide 
with the dramatic decline of the 
Byzantine towns of the northern 
Negev (Avni 1996: 86). Avni also 
suggests that there were two settle- 
ment zones in the Negev during the 
urbanization phase of the fifth-sixth 
centuries A.D.: first, larger perma- 
nent sites in the central Negev high- 
lands were surrounded by a belt of 
villages, and second, further to the 
south, is found a belt of contempora- 
neous nomadic areas and temporary 
settlements the inhabitants of which 
maintained economic relations with 
the permanent settlements to the 
north (Avni 1996: 86; S. Rosen 2001). 
With the decline of the urban cen- 
ters, the nomadic pastoralists lost 
part of their livelihood and therefore 
adopted a sedentary farming exis- 
tence (Avni 1996: 87). If the latter 
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Fig. 8.13 Multiperiod landscape of wadi-floor runoff farming in 
central Negev (modified from Haiman 1989: fig. 2). 


hypothesis is correct, it underscores 
both the importance of relationships 
between nomadic populations and 
the towns as well as the close link of 
the desert economy (both commer- 
cial and subsistence) to the larger 
structure of the state in the Levant as 
a whole (Rosen 2000: 56). 

Because runoff-agricultural sys- 
tems enhance the collection of water, 
especially in drier areas, they can 
blur the effect of climatic fluctua- 
tions. For example, the Early Islamic 
period is not known to have been 
climatically humid. Rather, such is 
the efficiency of rainwater harvest- 
ing that when the need arises (for 
example, when the Byzantine towns 
of the desert margins experienced 
a decline), the technology could 
be harnessed to provide crops and 
essential drinking water supplies 
under the most unlikely of circum- 
stances. These technologies not only 
allowed the occupation of the Negev 
desert to take place, especially during 
the Nabataean-Early Islamic periods, 
they also enabled agriculture to ex- 
tend throughout the Saharan fringe 
of North Africa. To the south, runoff 
systems form the backbone of agri- 
culture in the Yemen highlands (Eger 
1987) as well as parts of the ‘Asir 


mountains of southwest Saudi Arabia 
(Abdulfattah 1981). Less is known 
about runoff-field systems in Saudi 
Arabia, but Khan and Mughannam 
(1982) report numerous Early Islamic 
dams in the vicinity of Ta'if, some 
of which show evidence of having 
been used to divert flood runoff to 
fields. One can therefore infer that 
the Negev and southwest Arabian 
systems of runoff and flood irriga- 
tion may constitute a broad zone of 
water capture, as was originally sug- 
gested by Roberts (1977). Similarly, 
further to the north, Stager (1976) 
reports Iron Age runoff-cultivation 
systems along the Jordan Valley, 

and the well-documented Wadi Fey- 
nan system used both springs and 
wadi floods to irrigate fields of at the 
Roman-Byzantine periods. 

In the northern Fertile Crescent, 
runoff systems become more difficult 
to detect, although terraced wadis 
in northern Jordan may have har- 
nessed runoff for their sustenance 
(Kennedy 1982). In Syria, where large 
areas of the desert margins are of 
cultivable soils, there is less evidence 
for runoff agriculture, but some 
runoff-agricultural systems may have 
been destroyed by recent agricul- 
tural activities or have remained on 
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marginal hill areas. In central Syria 
(e.g., to the east of Hama), numerous 
Roman-Byzantine towns, villages, 
and farmsteads were nourished by 
“qanat Romani" (Kobori 1980; Light- 
foot 1996), which frequently supplied 
water for large reservoirs situated 
near the main settlements. These 
elaborate hydraulic systems probably 
contributed water for domestic pur- 
poses, irrigation, and the watering 
of flocks. Elsewhere, for example, to 
the east of the volcanic massif of the 
Jebel Arab (Druze), wadi floods pro- 
vided water for an equivalent phase 
of Roman settlement (Sadler 1990; 
Newson 2000). Clearly, despite the 
considerable climatic impediments 
to settlement, during the phase of 
Nabataean-Early Islamic settlement 
dispersal, a wide range of water- 
gathering techniques were brought 
into operation, with the result that 
the landscape of the desert margins 
blossomed but in different ways, in 
part depending upon the practicali- 
ties of water collection. 


Landscapes of the Desert 
Nomads 


The degree of preservation of ar- 
chaeological remains in deserts 

is partly a result of the pattern 

of movement of the population. 
Whereas in the sedentary-settled 
zone of the Fertile Crescent, popula- 
tions tend to be fixed in one location 
from whence they radiate within 
usually a few kilometers to outlying 
fields or pastures, or make occasional 
journeys (e.g., by boat in southern 
Mesopotamia), in the case of pastoral 
nomads, trajectories of movements 
can be irregular or elongated and can 
range over as much as 300-400 km. 
For example, the Mutair bedouin of 
northeast Arabia and Kuwait tra- 
ditionally would spend June until | 
mid October camped around groups — 
of wells near the desert edge. They 
then would range into the desert, 
where their dirah or tribal custom- 

ary grazing lands would cover some 
300 km X 250 km (Dickson 1951: 45- 
52). However, as Dickson points out, 
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where grazing resources are sparser, 
the dirah may be larger; thus, that 
of the al-Murrah tribes to the north 
of the empty quarter extend as lin- 
ear, north-south looping trajectories 
between 650 and 800 km in length 
(Cole 1975: 28-29). As a result of 
these huge tribal territories, both 
perceptions of the landscape and the 
impact of the communities on their 
landscape will be very different. Of 
course, because such movements are 
dependent upon the use of camels 
(probably domesticated in the late 
second or early first millennium 
B.C.), tribal territories would have 
been more restricted during the 
Bronze Age and earlier. 

In the case of Arabian pastoral 
nomads (sing. badawi; pl. badu or 
bedouin), there is some degree of 
flexibility in the location of camps. 
Although water sources and pasture 
are of course important, it is not 
crucial to camp precisely by them. 
Therefore, settlements may develop 
around mud flats, on basalt plateaus, 
or in inconspicuous locations in side 
valleys, depending upon relations 
with neighboring tribes. This loca- 
tional flexibility can contribute to 
the wider dispersal of archaeologi- 
cal features across the landscape. A 
key factor that differentiates mobile 
pastoral groups from sedentary cul- 
tivators is that except around their 
longer-term summer camps, there 
are no areas of intensive disturbance 
as occurs around permanent settle- 
ments or within their surrounding 
cultivated zones. Hence in deserts, 
the chances for feature preservation 
are much higher. 

An additional factor in site recog- 
nition is the wide range of imprints 
that can be left by nomadic living 
areas. As pointed out by Cribb, the 
term “nomad architecture” may ap- 
pear to contain an inherent contra- 
diction (Cribb 1991: 84), but as he 
demonstrates, nomadic camps can 
contain numerous fixtures and spe- 
cialized activity areas, each of which 
can leave a distinctive trace. Because 
many case studies cited by Cribb de- 
rive from rocky mountainous areas 


or areas where preexisting buildings 
provide convenient construction 
materials for reinforcing tent foun- 
dations, these nomadic imprints can 
be remarkably durable. On the other 
hand, in Oman, for example, sha- 
wawi sheep herders often simply live 
beneath a convenient tree, and so 
traces of occupation can be much 
less tangible. In theory, it is possible 
that the camps of the same nomadic 
groups will leave different traces 
depending upon the geology and 
surface conditions of the camping 
ground and residence time in any 
one place. For example, for a hypo- 
thetical migration path through the 
sedimentary desert of sand and silt 
plains, stone tent foundations and 
architectural features will be mini- 
mal; in rocky areas, structures will be 
visible and often semiconstructed; in 
the marginal zone of the semidesert 
edge, periodic sedentary settlement 
and agriculture may mask or remove 
the remains of pastoral nomadic 
camps; in the subhumid areas of 
the rain-fed zone, pastoral nomadic 
camps will be virtually invisible be- 
cause of the high background noise 
left by sedentary communities, espe- 
cially where nomads camp on tells. 
In addition, mobile pastoralists make 
their own taphonomic contribution 
by taking apart standing buildings, 
as can be seen on aerial photographs 
of Roman frontier forts (see Kennedy 
and Riley 1990: figs. 128, 154, 155). 
Such variations in the signature 
of pastoral nomadic groups contrib- 
ute to the debate on developments 
of desert-fringe socioeconomic sys- 
tems. According to one school of 
thought, the absence of physical 
traces of occupation implies that 
there was no nomadic occupation at 
all (Rosen 1992), whereas others con- 
tend that nomadic groups can leave 
different traces depending upon their 
position along an agro-pastoral con- 
tinuum (Finkelstein 1995). Those 
groups whose economy is closer to 
sedentary agriculture will leave more 
tangible traces; those closer to "pure 
nomadism" will leave fewer or even 
no traces at all. Despite these differ- 
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ences in interpretation, what is clear 
is that nomadic pastoralists leave 
variable traces that reflect a wide 
range of functional, environmental, 
cultic, and ideational strategies, 
Before examining the actual traces 
that remain, one must consider just 
what necessities were essential to life 
in the desert in the past and how 
might these make traces of nomad- 
ism different from those of sedentary 
groups. Such requirements are of 
course supplementary to obvious 
needs such as a source of water and 
forage for their animals. For example, 
one can subdivide the landscape 
of a tell into its component parts: 
fields, threshing floors, pits, and 
corrals, which are all key features 
of the off-site zone (see chapter 6). 
Of these, only corrals are crucial to 
nomads; fields and threshing floors 
are necessary only for those agro- 
pastoralists who adopt cultivation as 
part of their livelihood. Within the 
tell, houses, religious structures, ad- 
ministrative buildings, trash heaps, 
granaries, cemeteries, and various 
economic activity areas are basic 
features of sedentary life. Neverthe- 
less, many nomads will minimize 
housing needs, ignore administra- 
tion, spread trash light and wide, 
and have a variable, often minimal. 
need for granaries and economic 
activity areas. Religious or sacred 
places as well as burial areas would 
have been necessary, although for 
many traditional bedouin societies, 
even burial grounds can leave a 
minimal trace. The last two features 
may therefore be expected to figure 
strongly in the desert landscape. It 
is hardly surprising, therefore, that 
deserts furnish numerous remains of 
difficult-to-interpret stone structures 
and elaborate burial grounds. 
Pasture is a key resource for 
nomads, and although it does not 
leave tangible archaeological re- 
mains, pastoral resources must be 
factored into our assessment of the 
desert landscape. Because of the 
importance of forage and pasture 
to traditional desert communities, 
considerable efforts are made to 
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preserve this resource. Such efforts 
can, for example, take the form of 
the hema system of land manage- 
ment (pl. ahmia) in which large 
tracts of rangeland are conserved by 
the state; by customary tribal lore, 
which places restrictions on graz- 
ing; by the prohibition of fodder 
collection; or by tree cutting (Draz 
1990). This is well illustrated around 
Taif in Saudi Arabia, where a hema 
area has been protected for some five 
hundred years. It is even possible 

for a hema-soil signature to be rec- 
ognized in the form of a distinctive, 
humus-rich, mollisol soil horizon. 
Similar soil horizons are preserved 
in the Holocene stratigraphic record 
of highland Yemen (see chapter 9), 
and it is feasible that certain mollic 
horizons may demonstrate the exis- 
tence of former pastoral preserves. In 
Saudi Arabia, Draz (1990) reported 
the former existence of three thou- 
sand ahmia, some of which provided 
water catchments for artificial reser- 
voirs (Philby 1957: 10). The recent 
lifting of conservation law is thought 
to have resulted in the denudation 
of plant cover, soil erosion, excess 
floods, and even the drying up of 
springs (Draz 1990: 327-329). The 
denuded and desertic landscapes 
that are now evident in much of 
Arabia must therefore be the result 
of both late Holocene climatic dry- 
ing and changing practices of pasture 
management through time. 


Features of the Desert 
Landscape 


Because of the excellent conditions 
for the preservation of archaeologi- 
cal remains, the desert includes a 
range of landscape features, some 
impressive. These are summarized 
on table 8.2, and their types of distri- 
butions are sketched on figure 8.14. 
Here some salient features are de- 
scribed, with emphasis upon their 
landscape context. 


Circles. Circular, subcircular, and 
oval structures of stone are common 
throughout the deserts of Arabia. 
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Fig. 8.14 Schematic layout of a desert landscape. Note that this 
represents an amalgam of periods and is therefore intended to illustrate 
the landscape context of frequently occurring types of sites or features. 
Simplified from the landscape of interior Oman and parts of Saudi 
Arabia. Numbers refer to table 8.2. The special function settlement (4b) 
at the south end of the rocky ridge is a mining settlement and its fields 
(6a). Only one or two examples of each site, feature, or installation are 
included. The two oases in the east valley are fed by the underground 
(qanat) and open channel (ghay!) aflaj respectively. The broad north- 
south route through 7a, along which are a number of kites, represents 
the migration route of wild game (such as gazelle, oryx, and ibex). 


They can range in date from the 
period of the mid-Holocene moist 
interval (ca. 7000-ca. 3000 B.C.) 

to the recent past. Smaller circular 
structures may be the remains of 
circular huts or tent foundations, 
but others probably represent cor- 
rals or even burials. In eastern Jor- 
dan, Alison Betts has noted many 
thousands of stone circles of vari- 
ous dates that form loose chains 
along the margins of mud flats on 
hilltops and slopes as well as deep 
within the basalt (Betts 1982: 23). In 
Saudi Arabia, Parr and colleagues 
recorded a veritable village of stone 
enclosures of fourth millennium 
B.C. date (Parr et al. 1978: 38). The 
latter group, which comprise some 
fifty structures over 100 X 150 m, 


represent occupation. By analogy 
with similar Early Bronze Age fea- 
tures in the Negev, these might have 
been used episodically over many 
centuries. A particularly impressive 
class of circular structures are the so- 
called jellyfish, which usually appear 
as two concentric circles of stones, 
30-50 m in diameter, divided by 
radiating interior walls, with one or 
two centrally situated circular fea- 
tures (Betts 1982: 30-31). Their scale 
and form, together with their defen- 
sible positions on basalt hills, suggest 
that the jellyfish structures might be 
defended settlements of extended 
family units (Betts 1982: 31). 

Overall, a compelling case can 
be made for associating circular 
dwellings with nomadic societies 
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(Flannery 1972). Although excep- 
tions exist, in the Arabian cases, the 
lack of evidence for fields in many 
hut-circle localities provides support 
(albeit negative) for the Flannery 
model. Overall, it is likely that circu- 
lar or subcircular huts are associated 
with a range of agro-pastoral prac- 
tices that are not fully sedentary (de 
Maigret 1990; Zarins 1997; Finkel- 
stein 1995: 94-99) but which include 
a range of strategies such as pastoral 
nomadism coordinated with seasonal 
cultivation, as has been suggested for 
the Beer Resisim area in the Negev 
(Cohen and Dever 1980). 


Artifact Scatters. Desert surveys 
often recover sites in the form of 
artifact concentrations sometimes 
related to built structures. Alter- 
natively, when group mobility is 
high and built remains are minimal, 
as with some hunter-gatherer and 
nomadic societies, artifacts can form 
extensive scatters over large areas 
of terrain, as described by Foley for 
East Africa (1981). Although most 
desert surveys in the Near East have 
not recorded off-site artifact scat- 
ters (see chapter 3 for discussion), 
areas that are subjected to frequent 
revisits, or in which the locus of 
occupation moves from year to 
year, may be expected to provide a 
continuum of artifacts rather than 
concentrations. 


Kites. These form one of the more 
distinctive features of the desert, 

and they can be found in southern 
Syria (Echallier and Braemer 1995; 
Poidebard 1934), Jordan (Helms 

and Betts 1987, Kennedy 1982), the 
Negev and Sinai (Meshel 1974), and 
Saudi Arabia (Adams et al. 1977, Parr 
et al. 1978). Although kites come in 
a wide range of forms (Helms and 
Betts 1987: figs. 9-14), they basically 
consist of large oval, circular, or ir- 
regular enclosures of low stone walls, 
the perimeter walls of which are per- 
forated by a series of stone circles. In 
areas such as southern Syria, these 
stone circles have been demonstrated 
to represent infilled pits. Long an- 
tennaelike walls directed toward 
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Table 8.2 Cultural Features Found in the Arabian Desert, according 
to Common Topographic Context and Broad Socioeconomic Function 


Type of Feature 


1a. Tombs, dolmens, 
and tomb complexes 


1b. Triliths 


1c. Standing stones, 
menhirs, massebot 


1d. Temples, desert 
mosques, sanctuaries 


23, Rock art 


2b. Inscriptions 
3a. Water-collection 
devices (e.g., dams) 


3b. Cisterns and 
reservoirs 


3c. Wells 


4a. Oases 


4b. Special function 
settlements 


4€. Stone circles, 


jellyfish, etc. 

4d. Walled enclosures 
4e. Artifact scatters 
5a. Grazing areas: 


Haram 


sb. “Hema” areas 
(marah, mahmiá) 


6a. Valley-Hoor 
cultivation 


Physical Context 


Rocky slopes, ridge 
tops, occasionally on 
plains 

Plains, often near tracks 


Rocky slopes and 
ridges, in some cases on 
plains 

Frequently on routes 
and on hill summits 


Wide range of outcrops 


Wide range of outcrops 


Wadis, basins 


Wadis, runoff 
catchments 


Plains to tap 
groundwater 


Where groundwater 
table is raised or water 
can be gathered. 
Sometimes in gaps in 
ridges 

Deserts (way stations), 
near rock outcrops 
(mining settlements) 


Usually on raised 
ground 


Usually on natural rock 
outcrops 

Numerous locations; 
frequently visited places 


Normally adjacent to 
villages and/or oases 


Extensive lowlands; 
areas of flow 
concentration 


Along wadis 


Socioeconomic Context 
or Function 


Burials for sedentary 
and mobile 
communities 


*Commemorative 
monuments 


Religious/symbolic 


Ritual and worship 


Places of passage, 
gathering points and 
ritual places 


Water supply 


Agricultural settlements 
and markets 


To supply travelers (way 
stations) or minerals 
(mining settlements) 


Settlements of 
agropastoral or pastoral 
nomads 


Defensive 


Hunter-gatherer and 
pastoral nomadic 
settlements 


Animal husbandry 


Restricted grazing areas 


Agriculture 
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Table 8.2 Continued 


Socioeconomic Context 


Type of Feature Physical Context or Function 
6b. Slope runoff Slopes overlooking Agriculture 
cisterns; stone mounds; cultivable or low 

saghiyas ground 

7a. Kites Animal migration Hunting 


routes 


8a. Desert tracks 


Note: See figure 8.14. 

References 

1a; Doe 1983: 42-45; Potts 1990; Prag 1995. 

ib, Doe 1983: 43, 

1c. Doe 1983; 75-78; Newton and Zarins 2000. 
id. Doe 1983: 78-79. 

2a, Newton and Zarins 2000 

2b. King 1990. 

3b. Betts and Helms 1989; Wilkinson 1980b. 
4a. Costa 1983; Orchard 1999; Frifelt 1985, 


Various terrains 


Routes for trade and 
transhumance of 
animals 


4c. Betts 1982; Zarins 1992; Cribb 1991; Bar-Yosef and Khazanoy 1992. 


4d. Doe 1983: 45-46, 

5a. Wilkinson 1977. 

sb. Draz 1990. 

6d. Evanari et al, 1982; Bruins 1986. 
6e. Helms and Betts 1987. 

7a. Helms and Betts 1987. 

8a. Al-Rashid 1979, 1980; Clapp 1998. 


the enclosure extend for many hun- 
dreds of meters across the terrain 
(fig. 8.15) and are interpreted as 
being designed to funnel wild ani- 
mals, usually gazelles, towards the 
enclosure, where they were then 
guided into pits or cul-de sacs for the 
final kill (Helms and Betts 1987). 

In Jordan, kites are even linked 
together to form long complex 
"chains" dispersed along ridgelines 
or hills (fig. 8.15a and b; Betts 1998: 
203). Early travelers in the Middle 
East have described the hunting 
techniques that were associated 
with similar examples (described as 
misyada |sing.| or masayid |pl.]), 
and a tantalizing Safaitic rock-art 
depiction allows the technique to be 
traced back to the first century s.c. 
or A.D. (Helms and Betts 1987: 55- 
56). Although a dissenting view from 
Echallier and Braemer (1995) asso- 
ciated kites of southern Syria with 
the herding of domestic animals, the 
location of enormous numbers of 


kites within the natural grazing and 
migration paths of gazelle through 
the steppe and desert provides con- 
textual evidence for their association 
with hunting (for discussion, see 
Betts 1998). Kites appear to have a 
history extending throughout much 
of the Holocene (Helms and Betts 
1987: 54). Remarkably, their asso- 
ciation with Pre-Pottery Neolithic 
structures and artifacts suggests that 
some may in fact date as early as 
7000 B.c. (Betts 1998). Although the 
preservation of such seemingly com- 
plex and fragile structures over such 
long spans of time may seem un- 
likely, their location on often rising 
ground in the desert is perfect for 
long-term preservation. Neverthe- 
less, their very utility as hunting 
traps makes them ideal candidates 
for prolonged reuse and reconstruc- 
tion, as well as occasional adapta- 
tions to corral and guide sheep when 
required. 

Kites not only have a conspicuous 
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place in the landscape, they also were 
apparently constructed in key loca- 
tions with respect to the activities of 
game animals. For example, in the 
Dhuweila area of eastern Jordan, an 
entire line of kites lay along a ridge 
that overlooked a series of mud flats 
to the west. The guiding walls led up 
the slopes in a westward direction, 
while the enclosures were situated 
just over the ridge crest downslope 
and out of sight of animals being 
driven between the antennae walls 
(Betts 1998: 195). Betts also cites the 
Austrian traveler Burckardt (1831: 
220), who described a hunt in the 
steppe east of Damascus. In this case, 
the kite enclosure was positioned 
near a water source that attracted 
gazelle in summer; the herds were 
monitored and driven into the trap 
through gaps in the enclosure walls 
and into the pits, where hundreds 
were slaughtered (Betts 1998: 201). 
Of particular relevance to the devel- 
opment of the overall landscape is 
that kites were frequently situated in 
areas where obstacles or bottlenecks 
occurred in the annual migration 
paths of herds of gazelles as they 
moved out of the Syrian or Arabian 
desert toward summer pastures be- 
tween Aleppo and Palmyra (Fowden 
1999: 121-123). Similarly in the ba- 
salt harra of Jordan, linked chains 
of kites oriented roughly west- 
northwest are aligned on a range of 
hills and appear to have been built 
to intercept the regular movement of 
animals (Betts and Yagodin 2000). 

If the majority of kites are ac- 
cepted as having been used for 
trapping game animals and were 
specifically located to intercept the 
long-distance patterns of migratory 
herds, it follows that there was there- 
fore a close relationship between the 
ecological patterns of the game ani- 
mals and the constructed cultural 
landscape. 


Triliths and standing stones. The 
architecture and distribution of kites 
lend themselves readily to a func- 
tionalist interpretation, but this is 
hardly the case for standing stones 
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and configurations thereof for which 
functionalist logic only confuses 

the picture. Standing stones are 
particularly conspicuous features 

of the landscape. Their distinctive, 
sometimes anthropomorphic profile 
makes them ideal for marking parts 
of the landscape that are deemed 
special. In some traditional societies, 
especially those in which dwellings 
are constructed from soft, perish- 
able materials, there is an association 
between stone and the ancestors 
(Parker-Pearson and Ramilisonina 
1998: 149). Specifically in Mada- 
gascar, where standing stones are 
known as vatolahy (man stones), 
they can be erected to commemo- 
rate the dead, employed in tombs, or 
used as territorial boundary markers 
(Parker-Pearson and Ramilisonina 
1998: 311-313). 

Triliths are elongated alignments 
usually of triplets of stone uprights 
that have a surrounding collar of 
stones (fig. 8.16). Because of their 
distinctive form, they have been re- 
corded by numerous early travelers 
to southeast Arabia such as Bertram 
Thomas (1932) and Wilfred Thesi- 
ger (1959). Triliths can be up to 25 m 
long, and in addition to arrange- 
ments of smaller stones between the 
stone uprights or to one side, they 
also include adjacent circular pits 
that appear to have been associated 
with burning (de Cardi et al. 1977; 
Doe 1983: 43; Zarins 1997: 673). Their 
distribution extends from the inner 
Omani Shargqiyah in the north to the 
Hadhramaut valley of Yemen in the 
west, and they are usually located 
away from agricultural areas but 
close to mountains. Some examples 
in eastern Oman were associated 
with areas of favorable grazing land 
(de Cardi et al. 1977: 29) or where 
nomads and settled pastoralists may 
have come together (Reade 2000: 
133). Triliths appear to be pre-Islamic 
in date, and the single radiocarbon 
dated example was found to have 
been in use around cal. A.D. 100 (de 
Cardi 1977: 32). They do not appear 
to represent burial areas. The sug- 
gestion to Walter Dostal by members 


of the Manahil tribe that they were 
built to commemorate the death of 
a man of some importance seems 
reasonable but unproven. Although 
triliths show no common orienta- 
tion, they do appear to follow the 
lines of wadis or of tracks (de Cardi 
1977: 29), which suggests that as 
with kites, it is important to perceive 
them in terms of their landscape 
setting. 

Standing stones, although less 
striking than triliths, are equally 
enigmatic features, and they too 
have enjoyed a controversial history. 
Their morphology varies from place 
to place, and examples have been 
recorded from the Yemeni Tihama 
(Keall 1998), former south Yemen 
(Doe 1983), Saudi Arabia (Parr et al. 
1978; Zarins et al. 1979), and the 
Negev/Sinai deserts (Avner 1984). 

A related feature in northern Syria 
might be the monumental stand- 
ing stones of Jeblet al-Beydar at the 
western edge of the Jebel Abd al 
Aziz. 

Perhaps the best-known monu- 
ment of standing stones in the Near 
East is the stone alignment of Rajajil 
in northern Saudi Arabia. This con- 
sists of a line of stone pillars oriented 
north-south and facing east, that 
is, toward the rising sun. Artifacts 
and animal bones from both the sur- 
face and excavated contexts suggest 
that the monument was built in the 
fourth millennium s.c. and was as- 
sociated with a range of fauna that 
included equids, goat, gazelle, wild 
cattle, and ostrich. The impressive 
but equally enigmatic megalithic 
structure of al-Midaman recorded 
on the Yemeni coastal plain (the 
Tihama) by Ed Keall (1998) is dated 
to between 2400 and 1900 B,C. Its 
upstanding granite pillars tower 
some 3 m above the sand, and un- 
like al-Rajajil, this site is associated 
with cultural deposits, burials, and 
a cache of high-quality weapons. 
Given the lack of an obvious func- 
tion, as well as the nature of the three 
child burials, a religious or ceremo- 
nial function seems appropriate for 
al-Midaman. Particularly impressive 
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are decorated stelae (also known 
as statue-menhirs), recorded from 
eastern Yemen. These upright pil- 
lars, which are associated with tombs 
or arranged in alignments, can be 
dated to the mid third to late second 
millennium s.c. and are thought to 
be the product of nomadic groups 
active within the Arabian desert 
(Newton and Zarins 2000: 167-169). 
Megalith pillars are found through- 
out the Arabian peninsula, and as 
with the Levantine dolmen fields, 
they are thought to be the product of 
a pastoral elite who constructed such 
monuments to unify the ideology of 
tribal groups and to provide some 
central location for ritual activities 
(Newton and Zarins 2000: 171). 

Also potentially falling into such 
a megalithic complex are the stand- 
ing stone structures of the Negev 
and Sinai (massebot), which are of 
the Neolithic or later date, with sev- 
eral C-14 dates ranging from 6960 
to 5440 B.P. (Avner 1984: 117). Most 
of these standing stones face east, 
but an example in the Wadi Zalaqa 
actually points toward the prominent 
peak of Ras el-Kalb. Their associa- 
tion with cultic places, altars, offer- 
ing tables, and basins and their fre- 
quent orientation towards the rising 
sun also support a cultic explanation. 
Desert cultic structures also include 
“open sanctuaries” of mainly rectan- 
gular form, zoomorphic drawings in 
stone, as well as lines of cairns. The 
last follow along desert routes. By 
analogy with the traditional practices 
of the nomadic population, these 
may be interpreted as having been 
erected at sacred points that were 
visible along desert routes (Avner 
1984: 127). Again, although their 
setting within the landscape is not 
always clear, there is frequently an 
association between standing stones, 
sanctuaries, and lines of cairns with 
route ways or with conspicuous hill- 
tops. All the above locations could 
therefore be argued, but not without 
ambiguity, to be associated with the 
marking of the landscape, perhaps 
for commemorative reasons. 
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Rock art and inscriptions. Rock 

art can be defined as being the cre- 
ation of visual images by painting 

or carving stone at particular places 
in the landscape (Bradley 2000: 65). 
Unfortunately, in Arabia, as with 
most older rock-art study areas, little 
attention has been paid to the land- 
scape context of the images or to that 
of associated inscriptions. Conse- 
quently, as with standing stones and 
triliths, it can be difficult trying to 
understand the message that is being 
communicated because the crucial 
landscape context is missing. It is not 
always obvious to whom the rock 
art is trying to communicate, for, as 
Bradley has observed, unlike speech, 
song, or dance, rock art does not 
require the person who experiences 
it to be present at the same time 
(Bradley 2000: 39). In terms of the 
landscape, this temporal separation 
of artist and viewer implies that rock 
art is an especially useful device for 
communicating within or between 
widely separated mobile groups or 
alternatively perhaps for signifying 
boundaries in the landscape. 

The Arabian peninsula is ex- 
tremely rich in rock art, and major 
studies have been made in Saudi 
Arabia by the Philby-Lippens- 
Ryckmans expedition (Anati 1968; 
Newton and Zarins 2000; Nayeem 
2000; Khan 1989; Kabawi et al. 1996); 
Negev/Sinai (Anati 1954, 1955); Jor- 
dan (King 1990); Oman (Clarke 1975; 
Preston 1976); and Yemen (Jung 
1969). Based on Anati's analysis of 
rock-art styles, Newton and Zarins 
define two styles of rock art: The first 
is an earlier Realistic-Dynamic style 
that contains scenes of small figures 
actively hunting, fishing, herding 
cattle, dancing, and performing cere- 
monial activities (Newton and Zarins 
2000: 155). Such carvings are not 
later than the second millennium 
B.C. and are probably significantly 
earlier. The succeeding Oval-headed 
style presents life-sized figures that 
emphasize body decoration, cloth- 
ing, weapons, and other implements 
and probably mainly date to the 
second or early first millennium 
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Fig. 8.15 Desert kites: (above) Schematic landscape context of kites in 
Jordanian desert (from Betts 1982: fig. 7, with permission). (right) 
Swarm of kites near Jawa in the basalt desert of Jordan (from Helms 
and Betts 1987: fig. 3, with permission). 


B.C. (Newton and Zarins 2000). 
In addition, later styles associated 
with inscriptions in Epigraphic Old 
South Arabian, Thamudic, Safaitic, 
or early Arabic forms of writing also 
occur and probably relate to much 
more closely to bedouin cultures. 
This later group can be associated 
with images of camels and even 
ploughing. 

Rock art or inscriptions are often 
made upon those types of rock 
that lend themselves to the carv- 
ing of drawings. Hence in northern 
Oman, they are more likely to be 
associated with outcrops of Creta- 
ceous limestone (Clarke 1975: 113); 
in Yemen, they are frequently on 
desert-varnished basalt; and in the 


Hejaz, on sandstone. Nevertheless, 
a wide range of rock types can be 
used. More significant is that many 
examples of Omani rock art occur 
on major routes that cut through 
the mountains. Alternatively, some 
occur either in less visible side wadis 
or in remarkably inaccessible loca- 
tions, the latter position implying 
that perhaps there was an attempt to 
limit access to certain individuals or 
groups (Bradley 2000: 69). 

Overall, rock art can occupy nu- 
merous topographic locations. For 
example, at Jubba in the Nafud of 
northern Saudi Arabia (ca. 85 km 
northwest of Ha'il) the huge con- 
centration of rock art and Thamudic 
inscriptions (the latter of the late 
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centuries B.c. and early centuries 
A.D.) occur on a sandstone outcrop 
adjacent to an important basin and 
watering place on a major trans- 
desert route (Adams et al. 1977: 39). 
Also in Saudi Arabia, Kabawi and 
colleagues note that in the southern 
region, rock art is frequently found 


5000m Wadi 
es-Safawi 


near water reservoirs, springs, wells, 
or rainwater pools, whereas in the 
northern province, they occur in the 
vicinity of settlements (Kabawi et al. 
1996). More specifically, images of 
females with raised arms and nar- 
row waists are frequently found on 
prominent places and hilltops, as is 
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the case for a male and female with 
"realistic sexual details" (Kabawi 

et al. 1996: 57). This pairing of figura- 
tive depictions with high places was 
regarded by the Saudi team as being 
associated with deities and presum- 
ably cultic practice. Similarly, Khan 
(1989: 56-57) has linked schematic 
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Fig. 8.16  Trilith in the desert of Dhofar, southern Oman. 


rock-art features with deities and 
idols, which, in turn, suggests that 
the locations were probably sacred 
and perhaps represent open-air sanc- 
tuaries that were created prior to 
the walled temples of later seden- 
tary settlements. Similar associations 
have been noted in the semiarid 
Yemen highlands, where studies by 
Joseph Daniels (2002) suggest that 
rock art is sometimes associated with 
high places that appear, according to 
some inscriptions, to be holy or im- 
bued with sanctity. Other significant 
locations include isolated hills that 
lie on boundaries and are associated 
with possible temple sites, or rock 
faces located near roadside temples 
lying alongside major routes. 
Remarkably explicit in terms of 
everyday life are Safaitic inscrip- 
tions and rock art recorded in the 
basalt harra of eastern Jordan. In 
this topographically subdued terrain, 
inscriptions refer to the pasturing of 
camels, sheep, and goats and also to 
topographic features such as valleys, 
low parts of valleys, verdant tracts of 
land, particular types of pasture, and 
springs (King 1990: 58-60). Other 
inscriptions relate to journeys made 
and named destinations visited, and 
in a few particularly enlightening 
examples, they also refer to cultic 
practice. For example, at one locality, 


a father and son lay claim to an area 
of higher ground and state that they 
slaughtered camel(s) on it (King 
1990: 61). In this case, however, the 
high ground referred to is simply a 
wadi bank, and therefore it is pos- 
sible that the inscription had been 
dragged from its original context. 
Rather than simply associating rock 
art with the locality itself, it should 
also be viewed in its relationship 

to other prominent landscape fea- 
tures. Therefore, as pointed out by 
Julian Reade (2000), the impressive 
rock art on the boulder of Hasat bin 
Salt in Oman (also known as “Cole- 
man’s Rock”) either could have been 
ritually associated with hunting or 
trapping but equally could be seen 
as linked to a high phallic outcrop 
located just to the east. 

These examples do of course pro- 
vide the danger of circular argument, 
because so-called cultic figures on 
high places can endow a cultic role 
to that place, and other high places 
can therefore be interpreted as cultic 
as a result. Any associated images 
can, in turn, be declared to be cultic 
irrespective of their figurative con- 
tent, leading to an endless circularity 
of interpretation. Nevertheless, when 
inscriptions are also present, there 
can be a recognizable relationship 
between certain types of rock-art 
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concentrations and high places. 
Similarly, the associations of rock 
art and inscriptions with temples 

on route systems where individu- 
als may wish to stop to worship, or 
simply at gathering places where 
some form of place of worship might 
be expected, suggest that certain 
places along route systems may be 
imbued with long-term sanctity and 
consequently can be marked in the 
landscape. Because hunter-gatherers 
use rock art as a navigational de- 
vice (Ross 2001: 546), desert rock art 
can similarly be perceived to play 

a crucial role in the definition and 
perception of the communication 
networks of indigenous mobile com- 
munities. Therefore, by analyzing 
rock art and inscriptions within their 
landscape context, it should be pos- 
sible to breathe more meaning into 
these enigmatic features. 


Tumuli. Positioned at the end of the 
human life cycle, not only are burial 
mounds morphologically distinc- 
tive but also they form an important 
component of the desert landscape. 
Probably the largest burial grounds 
are the tumulus fields of Bahrain, 
where some 200,000 tumuli form a 
vast necropolis dating from the mid 
third and second millennium s.c. 
but which continue perhaps as late 
as the Christian era (Ibrahim 1982). 
Current interpretations view such 
grave fields as probably having been 
used for the burial of local seden- 
tary populations rather than mobile 
groups or outsiders. Similar large- 
scale necropoli also existed until the 
twentieth century A.D. in the region 
of Dhahran in eastern Saudi Arabia, 
where in an area of some 8x 2 km, an 
estimated 87,500 tumuli were noted 
in 1940 by Cornwall, a number that 
had diminished to some 2,500 or 
even less by 1985, as a result of urban 
and industrial development (Zarins 
et al. 1984: 25). 

Equally impressive in the context 
of the landscape, however, are the 
seemingly innumerable cairn burials 
that are positioned prominently on 
hills, ridges, and mountains through- 


Sustenance from a Reluctant Desert 


out the drylands of the Arabian 
peninsula. In Saudi Arabia, cairn 
burials have been recorded from 

the northwest province (Ingraham 
et al. 1981), the northern province 
(Parr et al. 1978), the central prov- 
ince (Zarins et al. 1979), the Nejd 
(Zarins et al. 1980), and the south- 
west province (Zarins et al. 1981; for 
Saudi Arabia in general, see Nayeem 
1990). Cairn burial complexes are 
also found in Jordan (Betts 1982, 
Prag 1995), Oman (de Cardi et al. 
1976, 1977; Gentelle and Frifelt 1989), 
Yemen (de Maigret 1996), and the 
Gulf States (summarized in Potts 
1990). Particularly good examples of 
beehive tombs aligned along a ridge 
near the village of al ‘ayn in north- 
ern Oman are illustrated in de Cardi 
et al. 1976 (pl. 22; also this volume, 
fig. 8.5). 

Although some cairn fields are re- 
lated to settlement sites, it is evident 
that the scale of many tomb fields, 
as well as the total number of tombs, 
exceeds the size of nearby settle- 
ments, especially as many tombs are 
distant from obvious settlements. 
Consequently, a significant but un- 
known number of tomb fields may 
constitute burial grounds of mobile 
communities dating from the fourth 
millennium B.c. and later. Related 
structures are dolmens that consist 
of single chambers of stone slabs 
with a capstone, which are found 
along the Rift Valley of Jordan. Dol- 
men groups are thought to occur in 
areas where nomadic groups may 
have needed prolonged residence 
at either summer or winter pas- 
tures (Prag 1995: 78). It is common 
for archaeologists to observe that 
tomb fields are located in areas un- 
suitable for cultivation, but Reade 
has pointed out that this is hardly a 
sufficient explanation for such necro- 
poli (Reade 2000: 136). Instead, the 
prominence of tomb locations im- 
plies that the individuals or clans 
buried within them wished to em- 
phasize their prominent status or the 
ownership of territory or that such 
locations were of particular sanctity 
(Reade 2000). Unfortunately, obser- 


vations of traditional burial practice 
among the bedouin are of little help 
in reconstructing such "landscapes 
of death" because in Islamic times, 
especially over the past few centuries, 
little attention has been paid to the 
construction of elaborate funerary 
monuments (Musil 1928; Dickson 
1951: 207-215). Nevertheless, the 
frequent presence of graves of the 
third millennium s.c. and later on 
prominent hills does give a special 
significance to such locations. 

Particularly impressive are a series 
of hilltop cemeteries in northern 
Yemen to the east of Marib (de Mai- 
gret 1996). These cairn burials are 
situated high on the ridgelines of the 
Jebels Ruwaik and Jidran (Steimer- 
Herbert 1999; Braemer et al. 2001), 
where they form part of a virtu- 
ally uninterrupted chain around 
the desert of Ramlat Sabat'ayn 
(fig. 8.6). The tombs are found either 
within an uncultivated zone, but 
near visible traces of occupation 
(Steimer-Herbert 1999: 182), or along 
ancient roads (de Maigret 1996). 
Some plausibility is lent to the spe- 
cific association of tombs with route 
ways because the tombs in ques- 
tions include large "tails" that extend 
roughly parallel to the inferred an- 
cient routes (fig. 8.17). Radiocarbon 
assay has now demonstrated that the 
burials range from the early third 
to the early second millennium cal. 
B.C. (Braemer et al. 2001: 41), and 
their location on the edge of and 
overlooking the deserts of Arabia 
suggests that they belong to the pre- 
sumably mobile inhabitants of the 
desert rather than to the more seden- 
tary chiefdoms of highland Yemen 
(fig. 8.6). 

It is difficult to make general- 
izations about the wide range of 
landscape positions that tomb fields 
occupy in Arabia. Nevertheless, 
dense distributions surround and 
overlook the desert peripheries and 
also follow major route systems 
(Zarins et al. 1979: 25). Such loca- 
tions therefore conform either to the 
summer pastures of mobile pastoral 
groups or to certain long-distance 
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corridors that were blessed with suf- 
ficient water supplies to make them 
anchor points in the trajectories of 
mobile groups. 


Conclusions 


The landscape of the deserts of the 
Arabian peninsula have experienced 
considerable environmental change 
during the Holocene, and despite 
increased aridity since the third mil- 
lennium s.c., human adaptability 
has enabled people to continue to 
occupy nearly all parts of the penin- 
sula. Although it would be tempting 
to declare that, as has been claimed 
for the Sahara, that the arid interior 
of Arabia operated as a large human 
pump, sucking people in during 
moist episodes and pumping them to 
outlying regions during arid phases 
(Sherratt 1997: 281), the archaeo- 
logical evidence from the interior 
suggests that human activity did 
actually continue despite the drier 
conditions. The way of life must have 
changed, however, as the popula- 
tion had to adapt to the drying up 
of water sources and the desicca- 
tion of pastures. It is perhaps no 
coincidence that many oases were 
established during the third millen- 
nium B.C., when conditions were 
somewhat drier than during previous 
millennia so that former steppelands 
were becoming desiccated, Despite 
some degree of aridification during 
the Holocene, there are few signs of 
early relict fields that might relate to 
sedentary agriculture practiced dur- 
ing the mid-Holocene moist phase 
(cf. the Daulatabad fields, chapter 5). 
The wide range of archaeological 
features appears to relate mainly to 
strategies of mobile communities 
together with some specialized de- 
velopments such as oases or various 
long-distance routes. Installations 
along the Hajj routes illustrate both a 
considerable degree of technological 
prowess on the part of the engineers 
and an intimate knowledge of desert 
ecology. 

Similarly, their deep knowledge 
of the landscape has enabled the 
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Fig. 8.17 Bronze Age tombs with "tails" near the Ramlat 
Sabat ‘ayn, Yemen (from de Maigret 1996: fig. 4, with 
permission). 


CHAPTER & 


inhabitants of the desert to survive 
and adapt. To judge by the larger 
size of tribal territories in dry and 
less-populated areas, one can infer 
that with late-Holocene climatic dry- 
ing, desert communities probably 
found it necessary to range further 
in search of forage during their an- 
nual cycle. In contrast to pastoral 
nomads, the inhabitants of the oases, 
like their equivalents in the rain- 

fed Fertile Crescent, probably had 

a local perspective, albeit one that 
was tempered by a more cosmopoli- 
tan experience as a result of trade 
and other long-distance links. In 
other words, using the terminology 
of Tilley, whereas the oasis dweller 
has a more centered or concentric 
frame of reference, the nomads, like 
hunter-gatherers, probably had a 
more "de-centered" outlook (Tilley 
1994: 36). In reality, it would seem 
that the nomadic pastoral groups, 
by ranging over vast territories, have 
an incremental view of many small 
areas of terrain, whereas those of 
the sedentary oasis dwellers were 
reinforced by constant repetitious 
observations. 

Despite (or perhaps because of) 
the huge range of their migrations, 
the bedouin have an extraordinarily 
detailed knowledge of their land- 
scape. This is built up from countless 
observations and much word-of- 
mouth lore passed down through the 
lineage, so that despite what might 
be called a "de-centered outlook," 
they certainly can claim to have an 
intimate knowledge of their land- 
scape. In Arabia most significant 
geographical areas have a name, 
and then each smaller feature is also 
named so that when bedouin go out 
to pasture, they are traveling through 
an intimate landscape. Although 
little is known about the detailed 
ways of life of the pre-Islamic inhabi- 
tants of the Arabian desert, I would 
presume that they related to the 
landscape in a similar manner to the 
traditional bedouin, albeit perhaps 
within smaller territories. Conse- 
quently, the features discussed above 
(the cairn burials, triliths, stand- 
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ing stones, hut circles, kites, and so 
on), although not of course contem- 
poraneous, may well fit into such 
mobile frames of reference. At this 
early stage it is difficult to draw even 
a general model of the development 
of desert landscapes. Nevertheless, 
for an undefined phase of the past, 
figure 8.14 attempts to show the main 
types of features and some character- 
istic topographic locations. Special 
reference is made to those areas that 
might be termed most frequently 
visited places (or “persistent places”: 
Schlanger 1992). Such areas may be 
where the inhabitants focus on areas 
of better pasture as well as key water 
sources such as wells or water holes. 
Nevertheless, as has been noted by 
Wilfred Thesiger and Donald Cole, 
in most years deserts such as the 
empty quarter experience some rain 
somewhere. Hence by adopting a 
policy of mobility, humans can sur- 
vive in remarkably dry areas. In 
turn, because of these relatively low 
population densities, the vegetation 
will become less degraded than in 
moister areas further to the north in 
the rain-fed Fertile Crescent. 


Mountains in the Middle East can 
vary from moist ranges within other- 
wise desertic areas to arid high- 
lands. In many situations, mountains 
provide a constraint on human 
settlement, either because their 
altitude precludes many cropping 
practices or because deep narrow 
valleys limit the prospects for culti- 
vation. Furthermore, because of their 
steeper slopes, they also form very 
fragile environments that if misused, 
can be subject to rapid erosion and 
landscape degradation. The devel- 
opment of mountainous landscapes 
can take very different pathways, 
and here examples have been chosen 
to illustrate how seemingly simi- 

lar mountainous areas can develop 
rather contrasting landscapes. In 
addition, the variable topography 

of mountain landscapes provides a 
heterogeneous framework for the 
development of human communi- 
ties, and so economic resources may 
be rendered inaccessible and defen- 
sive sites can become of paramount 
importance. In mountains, themes 
such as power, symbolism, ritual, 
and economy therefore interact 

in numerous ways with the envi- 
ronment to provide a more richly 
textured cultural signature than in 
many of the more familiar lowland 
landscapes. 

Because temperature decreases 
with increasing altitude, mountain- 
ous regions provide a wide range of 
potential environmental niches for 
human communities. In the Near 
East, ecological zones associated with 
mountains range from hot humid 
or hot and arid coastal plains that 
give way to dense forested areas and 
then into wooded parkland above 


Ascapes of the Highlands 


around 2,000 m, depending upon 
latitude (fig. 9.1). Above this ecologi- 
cal boundary, permanent settlement 
diminishes where the highland pas- 
tures (equivalent to the Alpine zone) 
take over. 

Highland areas have notoriously 
poor transport systems,’ are known 
for harboring isolated (or even isola- 
tionist) communities, and also oper- 
ate as barriers between large, more 
complex polities (McNeil 1992). In 
fact, in the Mediterranean sociohis- 
torical currents have frequently been 
characterized as oscillations between 
the influence of physically dominant 
mountain ranges and politically and 
culturally prevalent plains that were 
frequently incapable of exerting con- 
trol over their unruly or isolationist 
highland neighbors (Shaw 1990: 199). 
This isolationist tendency is well ex- 
emplified by the mountainous area 
of rough Cilicia in Turkey, which 
has a long tradition of regional au- 
tonomy and even banditry. The 
region is peppered with fortified resi- 
dences, often located on high places, 
the occupants of which during the 
Roman empire maintained their 
own (Luwian) language and gener- 
ally acted as a thorn in the flesh for 
the Romanized communities of the 
neighboring lowlands (Shaw 1990). 
Although these Isaurian/Cilician 
communities may provide excellent 
examples of highland autonomy, it 
would be misleading to cast this as 
a general model by relegating the 
highlands to a perpetual state of a 
World Systems periphery. Instead, as 
has been argued by Yener (1995: 119), 
it is more fruitful to see areas such 
as highland Anatolia as being not 
simply a "passive receiver of inno- 


vations that emanated from more 
sophisticated centers" but rather as 
a region that contributed its own 
innovations to the general course 
of development of Near Eastern 
civilization. 

Nevertheless, it is also evident that 
many highland polities, if not iso- 
lated from the neighboring lowland 
states can, on occasion, exhibit an- 
tagonistic relationships with them. 
Much of the history of the high- 
lands, and therefore their landscape 
history, can be seen as being partly 
contingent upon their relationship 
with lowland polities. The highlands 
thus play a varying role in regional 
interaction systems, ranging from 
a relationship that is strongly sym- 
biotic to one that is antagonistic 
and isolationist. We also see a high 
degree of instability as local poli- 
ties transform themselves from state 
peripheries with a high degree of 
pastoral nomadism (such as Middle 
Bronze Age castern Turkey) or to re- 
gional states (such as the Himyarite 
state of highland Yemen contempo- 
raneous with the Roman empire). 
This rapid flux from one political 
formation to the next can leave an 
interrupted but episodically indel- 
ible record on the landscape, as the 
following examples should illustrate. 

Ecologically it is important to rec- 
ognize that by penetrating higher, 
cooler, and frequently wetter areas, 
the environment can be modified in 
different ways, depending upon geo- 
graphical location. Either highlands 
are more favorable for a broad range 
of occupation than the surrounding 
arid lowlands (as in the case of the 
Yemen highlands) or they represent 
cold and relatively dry uplands that 
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Fig. 9.1 


invite more specialized modes of 
subsistence (as in parts of the Ana- 
tolian, Iranian, and Caucasus high- 
lands). Overall, as one travels from 
Yemen in the south to the Caucasus 
in the north, the snow-line decreases 
in altitude, as do the upper limits of 
forests and viable settlement, and 
these factors all place considerable 
constraint on populations in the 
northern regions. In fact, it is im- 
portant to appreciate that mountain 
areas may be either uninhabited or 
sparsely populated for long peri- 
ods of time, which itself limits the 
development of the cultural land- 
scape. This is well illustrated by the 
archaeological record for much of 
Northern Anatolia, which shows 

an apparent absence of settlement 
for the Neolithic. In fact, surveys 
by Roger Matthews in Paphlagonia 
(to the north of Ankara) show that 
apart from a few specialized sites of 
the Early Bronze Age, occupation 


only increases in the Late Bronze 
Age, and not until Roman-Byzantine 
times is there a significant scatter of 
settlement (Matthews et al. 1998). 
Mountains and uplands also pro- 
vide considerable problems for ar- 
chaeological survey because the high 
density of frequently steep valleys, 
vegetated slopes, and the overall 
fine-grained nature of the terrain 
can make survey slow and difficult. 
Moreover, the presence of often nu- 
merous, small, dispersed settlements 
(as opposed to larger nucleated sites) 
requires a higher intensity of sur- 
vey coverage than is necessary on 
many plains, Because of their varied 
topography, in addition to ridges, 
high mountain peaks, and deeply 
incised valleys, mountain areas can 
include upland or intermontane 
plains that share characteristics with 
many lowland plains. Such plains, 
well exemplified by the Konya plain 
in central Anatolia and the Kur River 


The Taurus mountains near Kestel, Turkey, showing ecological zonation: snow/icecap, 
alpine meadows, treeline, eroded valley floor with agriculture. 


Basin of Iran, like their lowland 
counterparts can therefore be dotted 
by scores of mounded sites (tells). 


Themes of Mountain 
Landscapes 


Highland massifs exhibit distinct 
vertical ecological zones character- 
ized by different forms of vegetation, 
and these, in turn, influence the vari- 
ous land-use zones that develop. 
Although the land-use zones reflect 
basic ecological constraints, they also 
result from prevailing social and eco- 
nomic factors such as accessibility, 
local population density, and the 
different orientation or aspect of the 
slopes. Slope aspect is particularly 
important because in highland areas, 
the amount of sunlight received on 
sun-facing or shaded slopes can re- 
sult in a difference in the height of 
ecological and land-use zones on dif- 
ferent sides of a valley of hundreds 
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of meters (Peattie 1936: 85-88). In 
addition, it has been suggested that 
the subsistence economy of high- 
lands falls into two classes: so-called 
peasant highland agriculture on the 
one hand, mobile or transhumant 
pastoral economies on the other, 

as well as a number of transitional 
agro-pastoral states in between. Of 
more analytical interest for the ar- 
chaeologist, however, is the potential 
contrast of wealth between some 
highland tribal areas and neigh- 
boring lowlands. This is evident in 
Brian Hayden's study of Thailand, 
where highland tribes had a much 
higher proportion of well-to-do 
stock-holding families, versus the 
agriculturally productive lowlands, 
which were associated with a much 
larger but poor rural peasantry ruled 
over by largely urban-based noble 
clans (Hayden 2001: 574). Such a 
sharp contrast in sociopolitical struc- 
ture between highland and lowland 
is relevant to similarly contrasting 
terrain types of the Near East. 

As a result of their distinctive 
geology and often extensive wood- 
lands, many mountainous areas 
become economic resource zones 
for adjacent lowlands, This can then 
result in a symbiotic relationship 
between the two contrasting topo- 
graphic zones. Mountain resources 
include various metal ores, obsidian, 
or wood, as well as charcoal. Water 
might also be considered in this light 
because mountains act as the col- 
lection zones for water that is then 
distributed via natural springs or 
engineered distribution systems to 
the communities of the plains. Such 
products can then be exchanged for 
the staple products such as cereals 
grown in the lowlands. 

Under certain social and political 
circumstances, highlands can be- 
come isolated from neighboring low- 
lands, at which time the “isolation- 
ist” highlands can gain a reputation 
for being inhabited by a population 
that not only is potentially unruly 
and prone to banditry but also can 
become an excellent source of re- 
cruitment for soldiers of the imperial 


or other armies (McNeill 1992: 119). 
Finally, mountains play a special 
symbolic or religious role because 
many high places are sanctified loca- 
tions that can then become foci of 
pilgrimage (Bradley 2000). 

In terms of their physical land- 
scapes, mountains can vary topo- 
graphically from deep narrow valleys 
that have the potential to support 
limited populations (unless the land 
is built up in the form of terraces) 
to broad intermontain plateaus. 
Although the latter might be seen 
as being the equivalent of the clas- 
sic Near Eastern tell-dotted plains 
discussed in chapter 6, more realis- 
tically they should be seen as poten- 
tially forming either a pastoral zone 
or à cultivable resource; cultivation 
should not automatically be assumed 
to be the primary land use on plains. 
Furthermore, the development of 
mining must reflect the distribution 
of the minerals themselves, with the 
result that mines, if located in iso- 
lated mountainous areas, need their 
source of food supply to be conve- 
nient. This results in agricultural 
systems developing as intrusive en- 
claves within mountainous areas, 
Finally, many mountain landscapes 
bear the ephemeral traces of large 
populations of people who are only 
Heetingly resident but who make 
their passage through as nomads 
(Alizadeh 1988; Cribb 1991). Such 
communities usually take advan- 
tage of the vertical zonation of eco- 
logical zones and in the form of 
so-called vertical nomads ply their 
way through mountain valleys on 
their way to the higher upland pas- 
tures that are available in late spring 
and summer. In such cases, the de- 
gree of landscape alteration is by no 
means proportional to the quantity 
of people who have passed through 
the region. 

It is now appropriate to com- 
pare the mountain landscapes of 
southwest Arabia with those of Ana- 
tolia/'Iranscaucasia, to show how 
landscapes have developed along 
both similar and markedly different 
trajectories. 


CHAPTER 9 


The Landscapes of Highland 
Yemen 


In southwest Arabia, vertical eco- 
logical zonation results in distinct 
land-use zones, as indicated on figure 
9.2. This diagram, which is represen- 
tative of both the Saudi Arabian ‘Asir 
and Yemen, shows that the desert 
lowlands are the realm of flood irri- 
gation, whereas at better-watered 
high altitudes, localized runoff sys- 
tems, terraced fields, and rain-fed 
cultivation predominate, 

The highlands of southwest Arabia 
attain altitudes in excess of 3,500 m 
above sea level and display some of 
the most majestic landscapes in the 
Near East. In the wetter parts of the 
mountains, spectacular staircases 
of terraced fields carpet the valley 
sides from valley Hoor to mountain- 
top (fig. 9.3). Today a dense pattern 
of rural settlement in the form of 
thousands of small villages dot the 
landscape, mainly situated on rocky 
hills that crop out between areas of 
terracing. Elsewhere, broad, down- 
faulted intermontane basins (or 
graben) extend between semiarid 
fringing mountains. In these latter 
areas, where rainfall is less than 
about 300 mm per annum, cultiva- 
tion is limited to the valley floors. In 
yet drier areas, settlement is impos- 
sible except where supplementary 
irrigation water emanates from wells, 
springs (ghayls), or flood runoff. 

Following the dry phase of the 
Late Glacial Maximum, the pattern 
of monsoon circulation strength- 
ened considerably, so that between 
10,000 and 7,000 years B.P., increased 
rainfall on the highlands resulted in 
the growth of lakes and marshes in 
a number of intermontane basins 
(Lézine et al. 1998; Wilkinson 19974). 
Between 7600 and 3000 cal. B.C., a 
thick black or dark brown humic 
palaeosol developed on hill slopes 
and over basin floors. This mid- 
Holocene soil, which continued to 
develop until after the lakes had 
dried up, can frequently be recog- 
nized as a black horizon extending 
over lake deposits. When found on 
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Fig. 9.2 Land-use zonation in the mountains of southwest Arabia (redrawn from Abdulfattah 1981: 68, 


and Fisher, 1978: fig. 16.6). 


Fig. 9.3 Terraced fields at nearly 3,000 m above sea level, to the 
southeast of Yarim, Yemen. 


hill slopes, this layer can also include 
Neolithic artifacts. During these 
earlier phases of the Holocene, the 
landscape appears to have been rela- 
tively stable, and although erosion 
occurred, it was probably insufficient 
to break the canopy of the ground 
surface. There followed after around 
3,900 cal. B.C. a series of phases of 
soil erosion that are evident in the 
form of stony loams that overlie 
the black palaeosol and that form 
thick accumulations draping valley- 
side slopes and filling side valleys 
(fig. 9.4). 

In some locations, this phase of 


soil erosion was continuous from 
Neolithic times, but in most places, 
accelerated deposition of colluvial 
loams did not occur until the late 
third or early second millennium 
B.C. (Wilkinson 1999a). At this time, 
not only was settlement rapidly in- 
creasing with resultant disturbance 
of the soil canopy and vegetation 
cover but also there was some de- 
gree of climatic drying. Rather than 
blaming the erosion on one or other 
mechanism, it seems likely that both 
climatic drying (which would reduce 
plant cover) and increased human 
population could both have con- 


tributed to the increased evidence 
of erosion. This phase of erosion 
often resulted in the removal of any 
preexisting soil cover, but in areas 
where, for example, terraces were 
constructed, ground conditions then 
stabilized, as indicated on figure 9.4. 
The record of soil erosion from 
the Yemen highlands is roughly com- 
parable to that in the Horn of Africa 
(Bard et al. 2000). In the early Holo- 
cene the Tigray plateau of northern 
Ethiopia (1,000 to 3,500 m above 


.sea level; mean annual rainfall 700- 


1,200 mm) had a dense vegetation 
cover, which probably developed 
under a more humid climate. In the 
mid/late Holocene there followed a 
phase of soil erosion that resulted 
from vegetation clearance, perhaps 
in combination with climatic drying. 
The data from Tigray supports an 
earlier study by Butzer (1981), which 
identified accelerating soil erosion 
from early Axumite time (100 B.c.- 
A.D. 400) and which showed that 
late-Holocene erosion resulted in 
part from cultural factors but was 
enhanced by episodic heavy rains. 
Although northern Ethiopia ap- 
parently lacks the dense pattern of 
third- and second-millennium s.c. 
settlement of Yemen, again it appears 
that during the late Holocene both 
human and environmental factors 
combined to result in increased en- 
vironmental degradation and soil 
erosion. 
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Fig. 9.4 Sedimentary sequences indicative of soil erosion in highland Yemen: (a) Section through a terrace 
field, near Yarim in Yemen highlands showing post-collapse gravel deposition (flood deposit) over low- 
energy silts accumulated behind a terrace wall. (b) Valley-floor deposits at Ghazwan (Yemen highlands): 

(1) decayed igneous bedrock of Yemen volcanics (Trap series); (2) late Pleistocene/early Holocene slope 
deposit of pale brown sandy loam with angular stones; (3) mid-Holocene palaeosol of dark reddish brown 
humic loam, with occasional stone artifacts and bone; (4) slope deposit of pale brown loam with stones, 
chert, and obsidian flakes, as well as bone fragments; (5) lens of angular stones of slope deposit; (6) weak 
palaeosol of pale brown silty loam representing episode of slope stability; (7) angular stones forming thin 
slope deposit; (8/9) moderate to high-energy wadi-gravel cut through slope deposits (4-7); subangular 
gravel/rubble with larger stones; (10) partly collapsed field terrace wall; (11) fine-loam, low-energy deposit 
accumulated behind wall 10, Radiocarbon determinations, all on charcoal: (a) 3675-3390 cal. B.c., 

(b) 4715-4365 cal.B.c., (c) 4940-4620 cal. B.c. 


In highland Yemen, recycling of 
construction materials is funda- 
mental to an understanding of the 
cultural landscape because it results 
in the attrition of earlier features and 
the loss of the archaeological record. 
Stone blocks form the basic building 
material for most buildings and field 
boundaries. When new terrace walls 
need to be built, the stones are fre- 


quently recycled from derelict struc- 
tures — such as houses, dams, deflec- 
tion walls, or other terraces — and 
incorporated into new walls. In areas 
of dense terracing or where there was 
mutch later settlement, processes of 
recycling can sometimes reduce ar- 
chaeological structures to little more 
than artifact scatters. In extreme 
cases, terraced fields even extend 


to the summits of hills, with the re- 
sult that former hilltop settlements 
have been dismantled and their de- 
bris incorporated into a mosaic of 
later fields. This process, when com- 
bined with the massive erosion that 
prevails in such hilltop locations, 
can then result in the virtual erasure 
of preexisting archaeological sites. 
Similar processes are also evident in 
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buildings of Himyarite settlements 
(roughly contemporaneous with 
the Roman/Early Byzantine peri- 
ods), elements of which can be seen 
incorporated into modern buildings. 
An additional structural element 
of the Yemeni landscape derives 
from water-gathering systems. In the 
wettest areas, where summer mon- 
soonal rainfall of between 500 and 
1,200 mm per annum occurs in most 
years, field crops can be irrigated di- 
rectly from the rain that falls on their 
surface. In slightly drier areas, fields 
benefit from a small supplement 
of water derived from runoff from 
upslope. This can be derived either 
from barren lands that are crossed by 
water gathering saghiyas or simply 
from fallowed fields upslope. In yet 
drier areas (between say 300 and 
200 mm annual rainfall), this sys- 
tem is formalized, and so fields are 
mainly situated on valley floors and 
almost always receive their water 
from runoff areas located upslope. 
Although this system is a modern 
analogue of the well-known runoff- 
agricultural systems of the Negev 
and North Africa (chapter 8), the 
requirements for runoff farming in 
areas of summer rainfall with high- 
evaporation rates are more stringent 
than in the Negev and North Africa, 
where rainfall occurs within the 
low-evaporation cool season (Pacey 
and Cullis 1986: 130). In the tropi- 
cal zone of southern Arabia, needs 
for crop water are greater, and so 
to be effective, the runoff systems 
must receive a slightly higher annual 
rainfall or more storms (Pacey and 
Cullis 1986). Finally, in the driest 
areas, local runoff systems are es- 
chewed in favor of the harnessing of 
wadi spate flow, which is gathered 
behind large temporary or perma- 
nent dams (sedd, pl. sedud) and 
distributed on to extensive fields on 
valley floors. At risk of oversimpli- 
fying what is in reality a complex 
system of agriculture, we can see 
that local communities utilize water 
from ever-larger catchments as rain- 
fall decreases from moist highland 
to arid desert fringe. In the extreme 


case of the Marib Dam, which was in 
use during most of the first millen- 
nium B.C. and A.D., the catchment 
of the Wadi Dhana (Brunner 1983: 
12), ca. 10,000 sq. km in area, pro- 
vides the water for some 8,000 ha 

of irrigated fields (chapter 8). Thus 
it is the huge highland catchment 
that is the key to the development 
of these Sabaean irrigation systems. 
In reality, however, in the traditional 
agricultural system, there are many 
variations on the simple model of 
catchment size increasing as rainfall 
decreases. 

In addition to this rainfall-runoff- 
Hood irrigation continuum, other 
sources of water are utilized, and 
locally they may be of considerable 
importance (Varisco 1982). Ghayl 
flow is perennial flow derived either 
from springs or from minor pools 
in wadis. This is usually channeled 
via small open channels that lead 
water to irrigated fields or orchards. 
Well (or bier) supply is also locally 
important, although wells are useful 
only for the irrigation of small areas. 
Related to these two sources are 
subsurface channels that can follow 
valleys or less frequently occur in the 
form of the classic qanat or falaj sys- 
tem (chapter 8). Finally, there is the 
water tank (ma' jil or birkeh). The 
former can provide temporary stor- 
age of runoff or spring flow prior to 
its use for irrigation, whereas birkehs 
are used more for long-term storage 
of water for domestic or religious 
purposes or to supply passing trav- 
elers. Water tanks form conspicuous 
elements in the highland Yemeni 
landscape today and presumably in 
ancient times also, but because they 
remain in use for long periods of 
time and are frequently plastered 
over many times, they are difficult to 
date with confidence. 

For the landscape archaeologist, 
Yemen is of exceptional interest be- 
cause its terraced landscape often 
comprises a conspicuous palimpsest 
of elements the latest of which can, 
in the appropriate circumstances, be 
stripped off from earlier elements 
to reveal yet older landscapes. In 
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the most conspicuous cases, robust 
elements, such as the terrace walls 
of Himyarite estates, become en- 
shrined within a patchwork of later 
landscape features (chapter 4). Also, 
trackways lined by desert varnished 
stone "fences" and locally floored 
by paving stones can be seen to 

lead between Himyarite sites and 
other dated features, and like their 
counterparts in the hill country west 
of the Jordan, these are demonstrably 
ancient features (fig. 4.8b). 


Terraced Fields of Highland 
Yemen 


At the most general level, an agricul- 
tural terrace can be defined as "any 
artificially flattened surface on which 
crops are grown subsequent to the 
flattening” (Spencer and Hale 1961: 
3; Treacy and Denevan 1994: 93), 
whereas for Yemen, Varisco states 
that "the terrace, in essence, is an 
ecological response to the lack of 
adequate level land surface for agri- 
culture in the mountains" (1982: 
136). In many parts of the world 
where gently sloping land has been 
terraced, such land could in fact be 
farmed without terracing (‘Treacy 
and Denevan 1994: 93). In such cases, 
farmers presumably had some other 
motivation for terrace construction 
other than the creation of field space 
alone. These additional factors in- 
clude deepening of the soil, moisture 
management, and the modifica- 
tion of microclimate (Treacy and 
Denevan 1994: 93). Although terraces 
undoubtedly reduce soil erosion 
(Sheng 1981), erosion reduction is 
generally regarded as a secondary 
function of field terraces rather than 
their primary purpose (Donkin 1979: 
34; Treacy and Denevan 1994: 94). 

In theory, if terraces are con- 
structed as a response to the lack 
of sufficient level land, increasing 
population pressure in constricted 
highland valleys should result in the 
expansion of cultivation in the form 
of terraces on the hill slopes above. 
As a result of the initial disturbance 
arising from terrace construction, 
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slopes would become destabilized 
so that the ensuing erosion could 
damage fields and reduce their pro- 
ductive capacity. On the other hand, 
once terraces were in place, they 
would trap soil from upslope and 
inhibit erosion. Thanks to their 
tendency to suppress erosion and 
accumulate soil, field terraces can 
lead to increased landscape stability 
(see below). 

Terraced fields function as mas- 
sive sediment traps because soils, 
when they are eroded, rather than 
being swept into stream channels 
and eventually the sea, are retained 
on the slope, usually by the terrace 
walls. In Yemen, terracing can result 
in complex trajectories of landscape 
development. On the one hand, if 
terraced fields completely blanket 
slopes, the landscape can become 
remarkably stable, and so both run- 
off and erosion are inhibited. On 
the other hand, terracing can result 
in potentially unstable landscapes if 
walls are not maintained properly, 
and so there can be a sudden loss of 
equilibrium, and massive sediment 
movement can result (Butzer 1982; 
Varisco 1991). In highland Yemen, 
such rapid erosion has been recog- 
nized within aggraded sequences 
of sediments associated with field 
terraces. In such cases, extant field 
terraces can become engulfed by 
coarse sediments transported from 
eroded terraced fields located further 
upslope. This high-energy aggrada- 
tion, which partly results from the 
collapse of walls further upslope, 
is then followed by the incision of 
the newly formed wadis through the 
fields and their accumulated deposits 
(fig. 9.42). 

The process of construction of 
terraced fields results in a stepped 
landscape comprising dry stone walls 
usually built parallel to the contours, 
with a sediment bench behind. The 
combination of rainfall-absorbing 
terraces with the diversion of wadi 
flow for irrigation can reduce runoff, 
and so eventually wadi channels are 
reduced to little more than à ditch. 
In extreme cases, water-control 


features (dams, monumental cross- 
valley walls, and terraced fields) are 
so pervasive that valley floors be- 
come covered by barriers, and the 
valley itself will eventually become 
infilled by fine sediments. Because 
terracing can commence in the valley 
floors, these areas become stabilized 
first, and subsequently, terraces are 
constructed on the slopes above. 
Such landscapes, as long as they 

are maintained, can be remarkably 
stable, so that contrary to accepted 
wisdom, as population increases and 
more land is required, the landscape 
becomes more stable. The result 

is that the landscape is capable of 
supporting yet higher population 
levels. 

The following main types of 
agrarian landscape occur in the ar- 
chaeological record of the Yemen 
highlands and neighboring areas, al- 
though the variations on these classes 
are endless: 


— Landscapes with staircases of 
terraced fields on the valley 
sides or low gradient sequences 
along the axes of valley floors. 

— Similar landscapes of terraced 
fields, but with the addition of 
dams that supply supplementary 
irrigation water. 

— Landscapes of wadi-flood agri- 
culture characteristic of the 
desert fringes in the areas of 
Saba‘, Qataban, Hadhramaut, 
Ausan, and Ma‘in (chapter 8). 

— Flat, intermontane basins ex- 
hibiting a rectilinear patchwork 
of fields, sometimes weakly ter- 
raced on the downslope side. 
Such basins usually show little 
evidence for ancient sedentary 
settlement. 


Until recently, little was known 
about the history of terraced agricul 
ture in highland Yemen. Whereas in 
the southern Levant, terraced fields 
are considered to date to the Iron 
or Middle-Late Bronze Ages Age 
(chapter 7), recent investigations of 
Yemeni terraced fields indicate that 
valley-floor terraces can be traced 
back as far as the fourth millen- 
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nium B.c. and valley-slope terraces 
probably to the third or second 
millennium. Whether this means 
that terracing in Yemen is indeed 
older than in the southern Levant 
or simply that the earliest Levantine 
phases have not been recognized 
requires further investigation. 

Terraced fields, like many land- 
scape features, are difficult to date. 
In the Yemen highlands the accu- 
mulated soils upslope of the terrace 
walls usually overlie and there- 
fore postdate the dark gray-brown 
Jahran palaeoso! discussed above. 
Some terraces evidently postdate ar- 
chaeological sites, which they have 
disturbed and/or overlie. The best- 
dated field terraces are either those 
whose sedimentary accumulations 
are stratified within natural sedimen- 
tary sequences or those that exhibit 
buried soils that contain flecks of 
charcoal, which can then be dated by 
radiocarbon dating. 

The earliest terraced fields re- 
corded were within a sedimentary 
sequence 10 m deep in the valley 
floor upstream of a relict Himyarite 
Dam. It was here where a small field 
terrace wall or check dam, dated in 
the range 3955-3630 cal. B.c., was 
stratified within the upper horizons 
of the Jahran soil some 6 m below 
the top of late-Holocene sediments 
(Sedd adh-Dhra'ah II; fig. 9.5; Wil- 
kinson 1999a: 186). This sequence 
suggests that valley-floor cultivation 
was underway during the Neolithic, 
and the presence of springs in the 
area today, as well as early-Holocene 
humic deposits, implies that this 
valley-floor terrace could have been 
used for simple irrigation. 

Other terraces located on slopes 
of the valley side are dated with less 
confidence because they can usually 
only be dated "by association" with 
dated sites. For example, very low 
alignments of heavily varnished 
stones constructed at right angles to 
the slope and situated below the late 
third- and second-millennium s.c. 
site of Hammat al-Qa were exca- 
vated to reveal alternating large and 
small rough field stones, backed by 
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Fig. 9.5 Section through alluvial sequence, Sedd adh-Dhra’ah Yemen. The terrace wall located by the 
radiocarbon date 4960 B.P. was supported by fist-sized stones over which occurred a soil horizon (dated by 
contained charcoal to 3955-3630 cal.B.c.) accumulated against the wall. The technique of inserting stones 
behind a terrace wall is normal practice in the region today and is intended to drain excess water from the 
terrace, thereby preventing waterlogging, loss of soil strength, and ultimate collapse (see Gibson and 
Edelstein 1985: 143; Treacy and Denevan 1994: 95). 


fist-sized stones. Only a thin lens of 
mid-Holocene soil remained at the 
base of the sequence, and the entire 
terrace wall and its accumulated de- 
posits appear to have been planed 
parallel to the slope by prolonged 
erosion. Although dating by physical 
proximity to an archaeological site 
is probably the least robust form of 
dating (Frederick and Krahtopolou 
2000: 90-91), the physical condition 
of the terraces and the absence of 
later settlement in the vicinity ten- 
tatively support a Bronze Age date. 
These relict terraced fields and simi- 
lar examples adjacent to two other 
Bronze Age sites in the region there- 
fore suggest that terraced agriculture 
on slopes was underway by the late 
third or earlier second millennium 
B.c. Terraces were positioned so that 
those below the gently sloping settle- 
ment area were higher on the slope 
than those to the southeast. This ap- 
pears to be because the terraces to 
the southeast did not receive run- 
off from the hilltop and therefore 
required a greater length of slope 
above to generate sufficient runoff 
(fig. 9.6). The relict fields may there- 
fore have been part of one system, all 
parts of which were carefully posi- 
tioned to receive optimum runoff 
from the slopes and hilltop above. 
That these terraces appear to have 
functioned as an integrated system 


again argues in favor of a single date 
of construction. 

The accumulating information 
from highland Yemen makes it diffi- 
cult to sustain one cherished belief, 
namely, that terracing is the result 
of population pressure. According 
to this theory, terraces on the val- 
ley side would be constructed when 
the population increased to a point 
so that there was no other available 
land, thereby compelling new land to 
be created by terracing (Semple 1941: 
565). This “common sense” princi- 
pal is not, however, supported by 
the evidence from Hammat al Qa, 
where the area of land required to 
support the estimated population 
of the Bronze Age hilltop settle- 
ment could be calculated (Wilkinson 
et al. 2001a). These estimates suggest 
that all staple requirements could 
have been derived from the sur- 
rounding plain within 1 km of the 
settlement. As a result, large areas 
of the plain would have been avail- 
able as potential pasture. Probable 
threshing floors on adjacent spurs of 
land were well positioned to catch 
the breeze (essential for winnow- 
ing) and also were at a convenient 
distance to the terraced fields them- 
selves (Wilkinson et al. 2001a). If 
the field terraces at Hammat al Qa 
were in use during the Bronze Age, 
there must have been plenty of land 


available for cultivation. Even so, 
not all these areas were easily acces- 
sible. The Hammat al Qa terraces 
both created additional cultivable 
soil and provided it at a convenient 
location. At a still later date, soils 
associated with terraced fields have 
been dated by both radiocarbon and 
pottery to the first millennium B.C., 
at which time a significant amount 
of the highland Yemeni landscape 
appears to have been terraced. There 
is no compelling evidence to show 
that the extensive plains were fully 
cultivated until perhaps the last two 
thousand years or so. 

With the rise of state-level society 
in the highlands during the Him- 
yarite period (first century s.c. until 
sixth century A.D.), a striking new 
feature of the landscape appears 
in the form of monumental dams. 
These range from massive stone- 
built structures across highland 
wadis to more modest structures 
that can be difficult to distinguish 
from terrace walls except that they 
are equipped with sluices, spillways, 
and conduits that led water towards 
fields downslope. Four basic forms 
of dam can be recognized: (a) mas- 
sive high dams up to 20 m high and 
100 m long, (b) structures that are 
lower and of more modest construc- 
tion, (c) low broad dams of earth and 
stone without obvious high-quality 
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Fig.9.6 Three-dimensional reconstruction of the Bronze Age hilltop site of Hammat al-Qa, highland 
Yemen, showing field terraces and their potential water-catchment areas (compiled by Glynn Barratt). 


masonry, and (d) low cross-valley 
walls up to 1 km long, superficially 
resembling dams known locally as 
“harrah.” The masonry structures 
(that is, types a, b, and d) are built in 
a style that is regarded as Himyarite, 
being made of cut blocks of stone 
arranged in well-made horizontal 
courses. In addition, some dams are 
firmly dated to the Himyarite period 
by in situ inscriptions. 

Dams in the Dhamar area appar- 
ently supplied supplementary water 
to areas that already had an agri- 
cultural base supplied by systems 
of terraced fields. Only occasionally 
are the dams in use today, in which 
case they appear to be irrigated ac- 
cording to principles in use during 
the Himyarite time (Barceló et al. 
2000). Other intact dams seem to 
have survived in the landscape either 
because they are exceptionally ro- 
bust or because they have effectively 
become the walls of terraced fields. 
Many dams, however, have been de- 
stroyed by floods and have therefore 
ceased to function. Irrigation sys- 
tems consist of modules comprising 
the following elements: (a) the dam 
itself and its hydrological catchment 
upslope. Each dam was equipped 
with a sluice, frequently cut through 
the natural rock, which fed water 
into irrigation channels downstream, 
and a passageway below the dam 
itself to channel the base flow (that 
is the perennial flow) of the wadi, 


downstream, also for the purposes of 
irrigation; (b) long channels that led 
down valley towards the fields. Un- 
like in more arid areas where distri- 
bution channels can be conspicuous, 
in the subhumid highlands, continu- 
ous transformation of the landscape 
has frequently resulted in these fea- 
tures being incorporated into the 
modern fields or in the agricul- 
tural soils being built up above the 
channels thereby obscuring them. 
Nevertheless, irrigation channels are 
frequently known to the local inhabi- 
tants, and channels are occasionally 
evident on air photographs where 
they form sinuous features follow- 
ing the boundaries of terraced fields; 
(c) finally, the channels must have 
distributed water to ancient fields 
located within the irrigated plains. 
But because such features must have 
been constructed within a matrix 
of preexisting fields, and equally 
such fields will have continued in 
use, even after the irrigation system 
had been abandoned, the irrigated 
fields are difficult to distinguish from 
those that simply were fed by rain- 
fall. Additional complications are 
evident where water from one water- 
collection system is diverted into 
another by means of low, masonry 
damlike structures (Barceló et al. 
2000). 

Rather than replacing existing 
agricultural systems, dams and their 
irrigated fields probably supple- 


mented terraced agriculture, thereby 
providing a dual system of eco- 
nomic support for Himyarite society. 
The basis of that support probably 
continued to be terraced agricul- 
ture and small runoff fields, both of 
which could be built and managed 
at the level of either the household 
or groups of cooperating house- 
holds. Supplementary provisioning 
then came from the dams, which 
supplied irrigation water to fields 
often located some distance out on 
the plains. Whether this means that 
former pasture areas were converted 
to cultivation is not clear, but the 
provisioning of irrigation water to 
areas that would otherwise have only 
received water from rainfall prob- 
ably means that dams increased the 
total productivity of the terrain. 
Each major dam therefore probably 
formed the focal point of either a 
Himyarite estate or a module that 
consisted of a small town, its dam(s), 
irrigation system, cross-valley walls 
and monumentally terraced fields, in 
addition to the conventional small- 
scale terraced fields (fig. 9.7). The 
planning and construction of such 
modules was almost certainly at a 
larger scale than the household, and 
inscriptions hint that some dams 
were administered from the Himyar- 
ite capital of Zafar (Norbert Nebes 
personal communication). 

Harrah (monumental cross-valley 
walls) add an interesting dimen- 
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Fig. 9.7 Agricultural landscapes of highland Yemen: (a) A Bronze Age 


site (bs 101 - Hammat al-Qa) with its estimated cultivated area and a 
possible relict lake/marsh remaining as pastoral enclave. During the 
Himyarite period, water was collected by the two dams (sedds) and 
conducted downstream (arrows) beyond Harrat al-Sedd, towards the 
main Himyarite town of Nunah (ps 294) (based on Wilkinson et al. 
2001). (b) Modular Bronze Age/Himyarite landscape for highland 
Yemen, showing Bronze Age sites on plateau overlooking a relict lake 
and marsh that was then encroached upon and covered during the 
Himyarite period by silts deposited by waters conducted from the 


Himyarite dam. 


sion to the landscape because of 
their hybrid function that incorpo- 
rates the attributes of both dams and 
terrace walls. Some harrah are rela- 
tively modest in scale, being little 
more than 100 m in length, whereas 


others are up to 900 m long and can 
span entire valleys (fig. 9.8a). Un- 
like dams, harrah were not sited at 
narrow choke points of valleys but 
instead were built where valleys be- 
come wide and where down-valley 
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water flow becomes dispersed and 
of low power, thereby favoring the 
deposition of sediment. Although 
harrah formed terraces, they ap- 
pear to have been constructed in 
one phase, which implies that some 
of the fill upstream may have been 
introduced from elsewhere. Un- 
like traditional terraces, they are of 
monumental landscape scale, and 
according to local tradition, each has 
its own apparently ancient name. 

Harrah appear to be a local 
Yemeni analogue of the khadin of 
Rajastan, which function as traps for 
silt and water, thereby building up 
fertile patches of land upslope (Pacey 
and Cullis 1986: 134-135). In such 
cases, runoff accumulates behind the 
cross-valley wall, and excess water 
may then flow via spillways to a sec- 
ond feature further downslope. An 
important feature of the khadin, and 
perhaps the Yemeni harrah, is that 
prolonged moisture accumulation 
upslope can promote soil micro- 
bial activity and the accumulation 
of humus, which together promote 
fertility and increase the moisture- 
holding capacity of the soils up- 
stream of these features (Pacey and 
Cullis 1986: 140). 

The massive harrah also per- 
formed supplementary roles in the 
landscape. Some provide ways across 
the valley, for example, the ancient 
Himyarite road from Marib to Zafar 
crosses the head of the valley of the 
Wadi Shalalah via a harrah 900 m 
long (fig. 9.82), and the same fea- 
ture also acts as a traditional tribal 
boundary. Dams and cross-valley 
harrah in the landscape of the Him- 
yarite highlands combine elements 
of the flood-irrigation system of the 
desert fringe (namely, dams) with the 
check dam or terraced landscape of 
the highlands. These elements then 
became formalized to a monumental 
scale not apparent in the landscape 
prior to the Himyarite period. 

Following the fall of the Himyarite 
kingdom, some of the larger dams 
failed (fig. 9.8b) and were replaced 
either by locally administered flood 
(or sayl) agriculture or by a more 


Fig. 9.8 Monumental hydraulic structures in the landscape of highland Yemen: (top) View of cross-valley 
wall (harrah) in the Wadi Shalalah, Yemen. (bottom) Large Himyarite dam of Sedd al-Ajmar, now breached 
as a result of a major flood. 
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extensive network of terraced fields, 
The continued use of some smaller 
dams in the well-controlled and geo- 
morphologically stable Zafar valley 
also testifies to the extraordinary 
longevity of traditional landscape 
practice in parts of Yemen (Barceló 
et al. 2000). 


Model of Settlement and Land 
Use for a Highland Basin 


During the mid Holocene (ca. 8000- 
3000 B.c.) the central parts of many 
basins in highland Yemen held fresh- 
water lakes or marshes (Wilkin- 

son 19974). There is little evidence 
for either Neolithic or Bronze Age 
settlement within them or their sur- 
rounding plains. Because Bronze Age 
sites on the nearby hilltops would 
have required cultivated areas of less 
than 1 km radius to provision their 
relatively modest populations (Wil- 
kinson et al. 20014), it would have 
been unnecessary to cultivate the 
basin centers (fig. 9.7a). Therefore, 
the basin centers probably remained 
as open space in the form of grass- 
land or marsh into the third and 
second millennia B.C., thereby pro- 
viding valuable pastoral reserves. 
During the Iron Age and Himyarite 
periods, cultivation probably then 
crept towards the central parts of 
basins and encroached upon the 
pastoral reserves (fig. 9.7b). 

The archaeological landscapes of 
the montane plains of Yemen are 
thus virtually an inversion of those of 
the Fertile Crescent, which were, for 
much of the Bronze Age and later, 
characterized by tells located pre- 
dominantly on plains. In these land- 
scapes of tells, settlements avoided 
hilltops except under specific cir- 
cumstances (chapter 6). The prelimi- 
nary model for the intermontane 
plains underscores two fundamental 
points concerning the landscapes 
of semiarid Near Eastern plains. 
First, the development of tells should 
not be assumed; second, extensive 
plains should also be regarded as 
ideal areas of pasture, not simply as a 


resource to be cultivated. Such valu- 
able pastoral resources would then 
be expected to persist through time, 
thereby forming a conservative ele- 
ment in the landscape that would be 
maintained through local tradition. 

In Yemen, although a wide range 
of agricultural strategies have oper- 
ated within the landscape through 
time, three main systems of land use 
were in operation during the first 
millennia B.C. and A.D. 


(a) In the highlands, family- 
maintained terrace fields prob- 
ably provided the long-term 
mode of sustenance until the 
introduction of formal monu- 
mental irrigation works in the 
Himyarite period. Terraced 
fields, runoff cultivation, and 
local floodwater-farming sys- 
tems could have been con- 
structed and maintained by 
the family or small cooperative 
groups of families. They were 
sustained either by the rain that 
fell on them or by a bonus of 
excess water from upslope or 
upstream. This system was flex- 
ible, resilient, and extendable as 
long as there was more land that 
could be made into terraces. 

(b) Production from irrigation sys- 
tems supplied by monumental 
dams was supplementary to that 
of terraced agriculture. This 
entailed the collection of flood- 
runoff water from tributary 
valleys and the conduction of 
that water via a system of dis- 
tribution canals downstream 
to irrigate the edge of the adja- 
cent area of lowlands (the Qa). 
This system provided water for 
a significant area of lowland but 
not for the entire population of 
the region in question. In many 
cases, irrigation could have sup- 
plied estates that in addition 
to small-scale terraced fields 
also included more formal fields 
with monumental terrace walls. 
Although the precise date and 
details of the administration of 
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such systems remain unknown, 
rock-cut commemorative in- 
scriptions in epigraphic Old 
South Arabian, when present, 
suggest that most were in use 
during the last centuries B.C. 
and first centuries A.D. Unfor- 
tunately, occasional peak floods 
destroyed many of the larger 
dams, When such failures oc- 
curred, that part of agricultural 
production vested in terraced 
agriculture was able to continue. 
Therefore, although vulnerable 
to high floods, this system had a 
built-in safety net. 

(c) In contrast, the massive high 
dams of the Sayhad (chapter 8) 
were vulnerable to high floods; 
if a breach occurred, the en- 
tire crop supply system was 
threatened. Consequently, man- 
agement and mobilization of 
large quantities of labor were 
crucial to both the construction 
and the repair of these systems. 


The large-scale flood agriculture 
of the Sayhad was therefore brittle 
and inflexible and also required a 
larger component of management 
and administration than the dual 
systems of the highlands. Collapse of 
the polities of the desert fringe, when 
it came at various times during the 
late first millennium ».c. and early 
first millennium A.D., was not simply 
the result of any specific dam burst 
but was probably a complex down- 
ward spiraling resulting from shifts 
and eventually a decline in incense 
trade, lack of investment in irriga- 
tion systems, siltation in the field 
areas, decline in local population 
(and therefore labor), sociopolitical 
disruptions, and major flood events. 
Fortunately, the more flexible agri- 
cultural strategies of the highlands 
enabled most communities to absorb 
or avoid such catastrophes. 


Highland Anatolia 


On first impression, the high plains 
of Anatolia resemble the Upper 
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Fig.9.9 Ecological contexts of selected highland landscape types for Anatolia, Iran, and southern Arabia, 
according to altitude. Note that the Shirak plain is also known as the Tsakahovit plain. 


Mesopotamian plains described in 
chapter 6, being scattered with occa- 
sional prominent tells dating from 
Neolithic until Ottoman times. At 
higher elevations and further to the 
east in parts of easternmost Turkey, 
Georgia, and Armenia, however, ex- 
cept in restricted localities usually 
at lower elevations, mounded settle- 
ments form a less prominent feature 
of the landscape (Sagona 1984: 25). 
That there is a general relationship 
between mounded settlement and 
altitude is evident from figure 9.9, 
which shows the altitudinal range of 
various landscape types with respect 
to ecological zones, the upper limits 
of permanent settlement, as well as 
selected patterns of transhumance. 
Ever since the classic studies of von 
Humbolt (1769-1859), geographers 
have been aware that the vertical 
distribution of vegetational zones re- 


Hects changes in climatic parameters 
with increased altitude. Similar rela- 
tionships also hold, at a general level, 
for zones of land use and human 
occupation. Equally, however, be- 
cause socioeconomic and political 
factors are fundamental to patterns 
of human settlement and land use 
in mountain areas (Funnell and Par- 
rish 2001), it is hardly surprising that 
human adaptation to ecological con- 
straints is remarkably flexible and 
contingent on a range of historical, 
socioeconomic, and political factors. 
In turn, the archaeological record 
may equally be expected to show a 
marked degree of variation through 
time. Nevertheless, that there is some 
relationship between settlement and 
ecology should be evident from the 
following cases. 

The Altinova plain (ca. 850 m 
above sea level; fig. 9.9) along the 


upper Murat river in eastern Turkey 
is punctuated with tells that were 
occupied within à temporal range 
that spanned from early Chalcolithic 
to medieval times (Whallon 1979). 
Although there were significant 
declines in population during the 
Chalcolithic/Early Bronze Age tran- 
sition, Early Bronze III, and the Late 
Iron Age, Whallon saw no reason 
to posit that there were fluctuations 
between sedentary and nomadic 
settlement. Rather, he argued that 
sedentary settlement continued 
through time, albeit with high points 
being coincident with periods when 
the area was engaged heavily in trade 
with neighboring empires or when 
the region itself was incorporated 
within such empires ( Whallon 1979: 
278). 

Similarly, surveys in the Konya 
plain, located at some 1,000 m above 
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sea level, show a dense pattern of 
tells unrivaled elsewhere in Turkey 
(Mellaart 1961: 159). In fact, some 
tells even attain sizes of 40-60 ha, 
scales not far short of those in north- 
ern Syria and Iraq (Mellaart 1963; 
French 1972; Baird 2000). A signifi- 
cant increase in nucleated tell-type 
settlement during Early Bronze 1/II 
times (i.e., earlier third millennium 
B.C.) was followed by a virtual cessa 
tion of sedentary settlement during 
the late third and second millen- 
nium 8.C., after which repopulation 
of the plains occurred during the 
Iron Age. This pattern then persisted 
until the present day. Because this 
dense distribution of tells occurs in 
an area regarded as the "granary of 
Turkey,” it appears that the produc- 
tion of staple crops (mainly, grains 
and legumes) was a significant factor 
in the local economies as well as in 
settlement development. 
Superficially, the third area, the 
Lake Van/Mus area in eastern Ana- 
tolia, is similar to the Konya and 
Altinova plains. However, these 
plains are significantly higher, being 
between 1,300 m and more than 
1,900 m above sea level. In this re- 
gion, snow blankets the ground 
from four to six months of the year 
(Rothman 2000: 431; Burney 1957), 
and rainfall is low, so that crops 
benefit from irrigation (Ering and 
Tungdilek 1952: 189). This harsh cli- 
mate is reflected today in a much 
lower population density than, for 
example, in neighboring Malatya, 
located at some 800-900 m. Not 
only is the Lake Van/Mus region one 
of resource abundance (forest, iron, 
copper, lead, and obsidian), but it 
is also well endowed with extensive 
pastures. Ecologically, this region is 
therefore well suited to pastoralism. 
In the twentieth century A.D., about 
8o percent of the rural economy was 
based upon animal husbandry and 
20 percent on cultivated agricul- 
ture, although large areas are also 
regarded as nonagricultural land 


(Zimansky 1985: 15; Yakar 2000: 402). 


Focused around Lake Van itself is 
a series of highland oases devoted to 


orchard crops and to irrigated and 
rain-fed grain fields (Ering and Tunc- 
dilek 1952: 189-191; Zimansky 1985: 
16-17). During the major episode of 
sedentary settlement of the Kura- 
Araks period (early third millennium 
B.c.; Burney 1957), many settlements 
in the Mus area were ideally situ- 
ated in relation to both pastures and 
transport arteries (Rothman 2000). 
Reliance on pasture then probably 
increased during the hiatus or de- 
cline in settlement that occurred 
during the second millennium B.c., a 
period that arguably relates to a re- 
surgence of nomadic pastoral activity 
(for pros and cons of this case, see 
Edens 1995). As in highland Yemen, 
there is no reason to assume that up- 
land plains continued as a long-term 
cultivated resource. 

Unlike the Konya and Altinova 
plains, the Van/Mug area exhibits 
a mixed pattern of settlement that 
comprises both tells in pockets of 
upland plain as well as hilltop settle- 
ments on the surrounding uplands. 
In the first millennium s.c., the 
region then witnessed a dramatic 
change in the pattern of settlement 
with the appearance of numerous 
Urartian fortifications (some with 
well-developed lower towns) con- 
centrated around the fertile high- 
land oases (Burney 1957; Burney 
and Lang 1971: 5; Zimansky 1985: 
16-17). To counteract the dry sum- 
mers, Urartians invested in complex, 
monumental irrigation systems that, 
according to their inscriptions, trans- 
formed the landscape from what had 
been a "wilderness." Although the 
main agricultural products to benefit 
from the irrigation were vineyards, 
orchards, and grain fields (Burney 
1977), Assyrian records suggest that 
meadows also were irrigated. This 
strategy of irrigating pastures could 
have increased the amount of feed 
for the large number of horses and 
presumably other domestic animals 
that were raised and that ultimately 
found there way into the records of 
tribute (Luckenbill 1927: 160; Bur- 
ney 1977: 4). That animals formed 
a mainstay of the economy is sug- 
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gested by inscriptions listing large 
numbers of animals destined to be 
sacrificed, lists of booty taken by the 
Assyrians, as well as the huge num- 
ber of skeletons of sheep, goats, and 
cattle that have been recorded, such 
as those from the citadel of Anzaf 
located at 1995 m above sea level 
(Zimansky 1985: 15, 95; Yakar 2000: 
418). 

Clearly, pastoral resources played 
an important role in the landscape 
of Urartu, but precisely how the in- 
habitants managed such large flocks 
and herds during the harsh winters 
remains less well understood. Obser- 
vations by Xenophon in the fifth cen- 
tury B.c. and by nineteenth-century 
travelers suggest that the village ani- 
mals were wintered underground or 
in houses, where they would have 
been fed on forage supplied by the 
cultivated lands. Although shared 
accommodation between man and 
beast provides the benefit of the 
added winter warmth from the ani- 
mals, such an arrangement may have 
proved inconvenient because of both 
the smell and the likelihood of dis- 
eases being transmitted from the 
animals to humans. On the other 
hand, the unpredictability of the 
onset of winter and the difficulty of 
passage through the narrow valleys 
to the south of the Van/Mus area 
would, according to Zimansky, have 
mitigated against transhumance to 
lowland winter pastures (Zimansky 
1985: 15). Clearly, the brutal environ- 
ment of eastern Anatolia constrained 
the agricultural economy and con- 
tributed to a landscape that differed 
from those at lower altitudes. This 
apparently influenced both land use 
and the form and patterning of sites 
through time, a point to which I will 
return below. 

Yet more extreme environmentally 
are the high plains of Transcau- 
casia, which comprise an area of 
virtually treeless mountain steppe 
located around 2,000 m above sea 
level, rising to alpine summits be- 
yond (fig. 9.9). In Armenia where the 
landscape is virtually bereft of tells, 
archaeological surveys undertaken in 
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the Tsakahovit plain by Adam Smith 
and Armenian colleagues demon- 
strate that settlement sites tend to be 
restricted to the rocky hills around 
the basins and plains. Archaeologi- 
cal features include occupational 
sites with wall traces, faint lines of 
irrigation channels, circles of stones 
resembling animal corrals, as well as 
144 discrete cemeteries (Avetisyan 

et al. 2000: 32). The cemeteries, 
which seem to exceed the number of 
people that could be accommodated 
by the contemporaneous settle- 
ments, extend up the hillsides to 
2,500 m above sea level (Avetisyan 
et al. 2000: 43), that is, probably 
into the subalpine pastures.’ Breaks 
in the distribution of cemeteries 
suggest that they may have related 
to some form of territorial bound- 
aries. Sedentary settlement, which 

is confined to the surrounding hills, 
occurred mainly in the Early Bronze 
Age, Late Bronze/Early Iron Age, and 
Urartian/Achaemenid periods, with 
some classical occupation as well 
(Avetisyan et al. 2000: 32). Typically 
during the Late Bronze Age/Early 
Iron Age, settlement took the form of 
isolated hilltop fortress defended by 
walls of cyclopean masonry (Smith 
1999: 48) positioned in areas remote 
from the main lowlands and in areas 
where slopes were remarkably steep. 
There followed during the main 
phase of Urartian imperial settle- 
ment a shift of individual sites from 
the less accessible summits towards 
hilltops closer to the plains, or as in 
the lower Ararat plain, to the south 
towards the main routeways. In con- 
trast to the rather well populated 
hillsides, the valley floors appear to 
have been without artifacts, settle- 
ment sites, or landscape features, 
except for some (undated) possible 
corrals (Avetisyan et al. 1999: 32; 
Smith 1999: 48-55). 

When examined together, these 
cases demonstrate that landscapes 
of tells predominate in lower areas 
such as the Altinova and Konya 
plains, both of which, despite sum- 
mer aridity, are blessed with long 
growing seasons and relatively short 


winters. Such areas are well suited 

to cereal growing, and such staples 
probably formed a significant com- 
ponent of their subsistence econo- 
mies. In contrast, the Tsakahovit 
plain in Armenia is situated near the 
upper limit of tree growth, where 
although the valley floors are culti- 
vated today, the growing season is 
commensurately brief. This area of 
high pastures falls within the range 
of elevations of the higher summer 
pastures of vertical pastoral groups 
such as the Shahsevan and Bakhtiyari 
nomads in northern and western 
[ran and the Alikanli of eastern 
Turkey. 

Finally, the Van/Mus area repre- 
sents a transitional landscape be- 
tween the Altinova/Konya plains and 
those of the Transcaucasian plateau 
(see below for Kestel). This land- 
scape exhibits both tells and hilltop 
settlements, showing the potential 
as well for pastoral nomadism and 
sedentary cultivation. 

Examination of land-use strate- 
gies through time provides insights 
into some of the factors that underlie 
these variations in landscape type. 
The emphasis of the Urartian econ- 
omy on large animal holdings is 
logical, given the environmental con- 
straints on the cultivation of crops. 
As is evident from the traditional 
strategies of the region's inhabitants, 
one of the most effective ways of in- 
creasing wealth and capital would 
have been by the accumulation of 
large numbers of livestock (Cribb 
1991: 34). Such strategies, as have 
been demonstrated for highland 
Thailand, can lead to the growth 
of a large, relatively affluent stock- 
holding elite (Hayden 2001). It is 
clear, however, that the long, cold, 
and snowy winters would have made 
grazing on pastures impossible and 
would have put a tremendous bur- 
den on the production of sufficient 
winter feed for the animals and on 
indoor stalling. To avoid such con- 
straints, tribes could have migrated 
to neighboring enclaves of lower 
pastures in the winter (de Planhol 
1966), but if that was impossible, the 
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highland communities would have 
been forced to greatly increase winter 
feed and indoor stalling. Under nor- 
mal circumstances, a transhumance 
strategy would have been possible 
because, as has been recorded by 
the Turkish anthropologist Ismail 
Besikci during the twentieth cen- 
tury A.D., highland tribes such as 
the Alikanli migrated to winter pas- 
tures located to the south along and 
near the Tigris valley (cited in Cribb 
1991: 197). To resolve the problem of 
overwintering and stall-feeding large 
hungry flocks on the highlands, a 
logical strategy would therefore have 
been for part of the community to 
move for the winter to the pastures 
along the Tigris, located around 
500-700 m above sea level (fig. 9.9). 
During the Urartian period, large- 
scale movements of humans could 
have proved problematic, however, 
if such winter pastures lay within the 
boundaries of Assyrian provinces 
such as Tushan. Despite the incor- 
poration of part of the Tigris Valley 
incorporated into the Neo-Assyrian 
empire, archaeological surveys sug- 
gest that much land immediately 
beyond the Tigris and between the 
Garzan and Bohtan Su rivers actu- 
ally fell beyond the reach of Assyrian 
administration (Parker 1997: 236; 
Parker 2001; Algaze et al. 1991: 183). 
Because the Garzan/Bohtan area falls 
within the zone of winter pastures 
of several nomadic tribes of eastern 
Anatolia (Beşikçi cited in Cribb 1991: 
fig. 10.5), such lowlands could have 
provided ideal winter pastures for 
Urartian communities. As has been 
suggested by Liverani (1992), trans- 
humance was therefore probably part 
of the way of life of the inhabitants 
of the mountains of eastern Anato- 
lia and neighboring areas (see also 
Khazanov 1984 for early evidence of 
vertical nomadism in the region). 
Consequently, it is to be expected 
that population cycles and land-use 
patterns in the uplands that formed 
the summer pastures would be ex- 
pected to undergo marked cycles 
between sedentary mixed farming 
and dominantly pastoral regimes. 
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Fig. 9.10 
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Deserted Luri campsites within deserted fields west of the Saimarrah River, near Kermanshah, 


Iran (view looking to west; by Eric F. Schmidt in November 1937; see Schmidt 1940: pl. 117; courtesy of the 
Oriental Institute of the University of Chicago). The campsites are evident as small, well-defined groups of 
stone-walled, subrectangular features, one of which is visible at the base of the image just left of center. 

A total of 11 occur within the more subtle and faint images of the terracelike relict fields. For an interpretive 
sketch of this photograph, see Cribb 1991: fig. 8.1. 


Although little is known about the 
landscape of early pastoral nomadic 
communities (but see Hole 1978; 
Cribb 1991), according to recent 
studies of Anatolian nomads, these 
should leave distinctive signatures, 
albeit not necessarily in places that 
are frequently surveyed by archae- 
ologists (fig. 9.10). Not only would 
seasonal movements of part of the 
community have been an economic 
necessity, but the process of transhu- 
mance would have given the kings or 
their families a broad knowledge of 
large areas of landscape. Such men- 
tal maps could have aided them at 
times of an external threat such as 
when the Assyrian army approached. 
Consequently, rather than fleeing 


into the unknown at the approach 
of the Assyrian armies (as the Neo- 
Assyrian texts imply), the flight of 
the Urartians may simply have repre- 
sented a tactical withdrawal through 
areas that were well known because 
they fell well within their patterns 
of transhumance (Liverani 1992: 
149). Thus, whereas the Assyrians 
were rooted to the plains or to cam- 
paign routes that led them through 
hostile territories, for the Urartians 
even remote valleys within the high- 
land landscapes were part of their 
cognitive sphere. Consequently, the 
mountain landscapes would have 
been perceived very differently by 
the Urartians and the Assyrians. 


Site Locations: Economy versus 
Power 


The topographic diversity of the 
Anatolian and Armenian highlands 
results in substantial differences 

in potential agricultural produc- 
tivity. Around Lake Van a wide range 
of orchard and grain crops can be 
grown, whereas at higher elevations 
to the east and in Transcaucasia, 
much of the land was probably best 
devoted to pasture. In some areas, 
even apparently “cultivable” valley 
floors would have provided pasture 
rather than being given over to cul- 
tivation. This dichotomy between 
cultivable land and potential pas- 
ture is exemplified by the fertile and 
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eminently cultivable Amuq plain in 
southern ‘Turkey. During the eigh- 
teenth and nineteenth centuries A.D., 
it provided ideal pasturelands for 
nomadic groups, especially during 
periods when the area was deserted 
of sedentary settlement and when 
the central government was weak 
(Aswad 1971: 10, 18). In most other 
periods, however, the plain formed 
a major cultivated lowland. This ex- 
ample shows that as was the case in 
Yemen, land with high cultivation 
potential may not necessarily have 
been cultivated. 

Similarly, in eastern Anatolia 
and Transcaucasia, the tradition of 
valley-floor pasturelands could have 
extended through long periods of 
time. One should not therefore as- 
sume that landscapes underwent a 
complete and “logical” reorganiza- 
tion during each phase of settlement. 
Instead, key land-use zones such as 
pasture may have been retained in 
use even while settlement patterns 
changed around them. For example, 
in Middle Bronze Age Transcaucasia, 
valley floors could have been used by 
mobile transhumant pastoralists, as 
has been suggested by Burney and 
Lang 1971 (but see Edens 1995 for a 
more cautious view). Then, during 
the Late Bronze Age and Iron Age, 
they could have reverted either to the 
exclusive use of local sedentary com- 
munities or to a combination of local 
sedentary occupation integrated with 
periodic seasonal visits by mobile 
groups from outside. 

In contrast to Transcaucasia, the 
Altinova and Konya plains, although 
situated within the orbit of present 
day transhumant groups, are land- 
scapes dominated primarily by tells 
or smaller mounded sites located 
within largely cultivable terrain. 
Such locations imply that proximity 
to one's fields was of greater signifi- 
cance than considerations of secu- 
rity, a situation that parallels that of 
the Syrian/Iraqi Jazira discussed in 
chapter 6, where tells were rendered 
defensible by fortification walls. 
Episodes of nomadism may have 
interrupted phases of sedentism, but 


it appears that cultivation and stor- 
age of staple products were more 
significant factors in site location 
than pastoralism. 

In those areas where settlement 
was predominantly upon hill sum- 
mits, it seems that other circum- 
stances were of importance to the 
inhabitants. First, hilltop settlements 
are not confined only to eastern Tur- 
key and the Caucuses; surveys in 
other parts of Turkey demonstrate 
that settlement also occurred else- 
where on hilltops, at least during 
certain periods (Haspels 1971; von 
der Osten 1929). In eastern Turkey 
and Transcaucasia, the possession of 
large flocks that could be pastured 
either on the subalpine steppe or 
on the valley floors would not have 
required a valley-floor location for 
settlement. Therefore, the lifting 
of this constraint would have freed 
settlement so that considerations 
(such as defense or political over- 
sight of low-lying lands, pastures, 
fields, irrigation systems, and settle- 
ments) would have been of greater 
importance than proximity to one's 
cereal fields. The specific selection 
of hilltop settlements is evident 
in traditional Yemeni settlements, 
where it is common (although by no 
means exclusively so) for houses of 
high-status individuals, fortified ad- 
ministrative areas, and other loci of 
power to be located on hilltops over 
looking places of lesser status. In 
such positions, the interests of status, 
power, and defensibility frequently 
coincide. 

Parallel trends in settlement 
can be observed in the Anato- 
lian/'Transcaucasian and Yemeni 
highlands during phases of increased 
social complexity and the rise of re- 
gional polities. In highland Yemen 
there appears to have been a tension 
between the prestige, defensibility, 
latent power, and symbolism of hill- 
top sites on the one hand and the 
advantages of a pragmatic location at 
lower elevations that provide greater 
access to fields and routes on the 
other. The Yemen highlands show 
more evidence for political integra- 
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tion with the desert-fringe polities of 
the incense trading cities during the 
first millennium s.c. Consequently, 
in many locations, Bronze Age 
strongholds on more isolated hills 
were progressively replaced by settle- 
ments at lower elevations located in 
convenient proximity to cultivable 
lands or route ways. As a result, by 
the Iron Age and Himyarite periods, 
although hilltop fortresses continued 
to be occupied in select localities, 
many larger settlements had moved 
to locations closer to fields, irrigation 
systems, and route systems. 

An equivalent shift occurred in 
the Ararat plain during the imperial 
Urartian period, when sites were 
relocated towards (but not on) the 
plain, which as noted by Smith, pro- 
vided greater political oversight of 
the valley-floor resources (1999: 55). 
The sheer variety of settlement pat- 
terns that can be observed in the 
highland areas discussed above indi- 
cates (as the above simplifications do 
not) that settlement and landscape 
can be remarkably fluid. Although 
framed to a certain degree by eco- 
logical constraints, such settlement 
and landscapes are highly contingent 
upon antecedent conditions (such 
as traditions of retention of pastoral 
rights), political circumstances, long- 
term social practice, and investments 
in the form of technologies such as 
irrigation. As a result of such chang- 
ing circumstances, land-use strate- 
gies would have varied through time, 
but the emphasis can be expected 
to have shifted from pastoralism to 
rain-fed cultivation, to irrigation, 
and perhaps back to pastoralism 
through time. 

It is also evident that especially in 
the higher altitude areas of Armenia 
and eastern Turkey, the landscape 
does not represent an imprint that 
reflects a long-term adaptation to 
any given environmental regime. 
Rather, land-use practices, although 
partly conditioned by the ecologi- 
cal requirements of high altitudes, 
are equally (more or less) contin- 
gent upon the political economy of 
highland society as well as practices 
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that have been inherited from earlier 
generations or populations. 

Not only did ecological condi- 
tions impose a constraint on the 
societies of the eastern Anatolian 
highlands and Armenia; conversely, 
those societies appeared to have had 
some impact on the ecology. Thus, 
the pollen sequence from Sógütlü, 
at the west end of Lake Van, shows a 
dramatic decrease in oak woodland, 
specifically that of Quercus cerris 
type, during the first millennium s.c. 
(Bottema 1995: fig. 3). This oak de- 
cline is paralleled by faunal evidence 
from Horum in Armenia that shows 
a significant diminution of antlers 
of red deer between the Early Iron 
Age and Urartian time (Smith 1996: 
96). These species, which are asso- 
ciated with a woodland or woodland 
steppe, suggest that what is virtually 
a treeless area today must have been 
well wooded in the early Iron Age 
but rather less endowed with wood- 
land during Urartian times (Badaljan 
et al. 1994: 18-22), Such decreases 
in woodland through time may be 
blamed on increased demand for fuel 
and cultivable land by the expanding 
Urartian and later states, as well as 
perhaps in increased bronze and iron 
production. 

Alternatively, because the Iron 
Age is also a period of relatively 
dry conditions in eastern Anato- 
lia (Lemcke and Sturm 1997), this 
woodland decline may, in part, result 
from climatic drying. Certainly, the 
two factors acting together (climatic 
drying and the expansion of the dy- 
namic mountain state of Urartu) 
could be expected to have exerted 
a significant impact on the amount 
of local forest. In addition, the pres- 
ence of significant amounts of poplar 
and willow from probably around 
2950 B.P. (equivalent to approxi- 
mately to the Late Bronze/Early Iron 
Age; Bottema 1995) suggests that 
it was at this time that the founda- 
tions of the irrigated landscape were 
laid rather than during the Urartian 
period, as the inscriptions would 
have us believe. 

Irrigation technologies are in 


fact particularly well developed 
on the plateaus around Lake Van, 
where the fringing highlands provide 
water-gathering areas in the form of 
masonry canals and reservoirs for 
extensive canal systems. Commemo- 
rative inscriptions emphasize the role 
of Menua the king (ca. 810-786 s.c.) 
in subduing the wilderness and con- 
structing canals for the benefit of 
the populace (Belli 1994, 1999). For 
example, the 51 km Menua canal, 
which followed a circuitous course 
to irrigate the southern part of the 
Van plain, was endowed with some 
fifteen cuneiform building inscrip- 
tions along its route. In addition to 
recording that the canal was indeed 
the canal of Menua, the inscrip- 
tions threatened that the gods would 
punish anyone who might damage 
it (Belli 1999: 16, based on Kónig 
1955-1957). Also noteworthy is the 
complexity of some Urartian irriga- 
tion systems that provided integrated 
systems of water management. In 
the case of the canals that directed 
water towards the Van plain from 
Lake Rusa, water was transported 
from one watershed to another, pre- 
sumably to direct water to locations 
where it was most needed and to 
offset shortfalls in the pattern of 
distribution (Belli 1999: fig. 6). 
Probably the most eloquent de- 
scription of the role of irrigation in 
the landscape of eastern Anatolia 
can be found in this statement from 
Sargon II: 


The city of Ulhu, a stronghold at 
the foot of Mount Kishpal . . . . 
bx ts Ursá, their king and coun- 
selor, following [his heart's| desire 
peers showed [them] where 
the waters gushed forth, A ditch, 
carrying these flowing waters, he 
dugand........ brought plenty, 
like the Euphrates. He made num- 
berless channels lead off from 
íff&béd ....-. and irrigated the 
orchard. Its waste land, which 
from days of old .. . . and made 
fruit and grapes as abundant as 
the rain. Plane trees, exceedingly 
high (2), of the riches of his palace 
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.- + like a forest, he made them 
cast their shadows over its plain, 
and in his uncultivated fields. . . . 
like god, he made its people raise 
their glad songs. 300 homers of 
seed land, planted (?) in grain, he 
in [by] . . . the crop gave increased 
return of grain at the gathering. 
The ground of his uncultivated 
areas he made like a meadow, 
flooding it abundantly in spring- 
time, [and] grass and pasturage 
did not fail [cease], winter and 
summer; into stamping grounds 
[corrals] for horses and herds he 
turned it. The camels in (?) all of 
his submerged country he trained 
(?) and they pumped [lit., poured] 
[the water into] ditches. (D. D. 
Luckenbill 1927 [1968]: 86-87) 


Although inscriptions such as 
one from Argishti I state explicitly 
that prior to the construction of 
such canals the area was a wilder- 
ness (Melikishvili inscription no. 137, 
cited in Smith 1999: 46), in the Ara- 
rat plain, less-monumental irrigation 
canals are associated with Early Iron 
Age fortresses. This implies that 
earlier communities were also en- 
gaged in canal building, a point that 
is supported by the pollen analysis 
from Sógütlü, which suggests that 
a landscape with irrigated water- 
ways had developed by the Late 
Bronze/Iron Age. The presence of 
possibly earlier Transcaucasian irri- 
gation systems implies that Urartian 
irrigation technology was not devel- 
oped in a vacuum but instead built 
upon an earlier stage of technology. 


Intrusive Landscapes of 
Extraction in the Highlands 


Industrial and mining landscapes 
provide a stark contrast with the 
landscapes that surround them, 

but their presence underscores just 
how human endeavors can create a 
life-support system under the least 
promising of circumstances. Becausc 
minerals and metal-bearing rocks 
frequently crop out in inaccessible 
mountains, the extraction of such 
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minerals results in the development 
of distinctive mining landscapes 
(Knapp 1999). Moreover, the need 
to provision miners and ancillary 
workers with food, fuel, mining sup- 
plies, and so on frequently resulted 
in the development of self-contained 
land-use modules in the vicinity of 
mines where, however, both culti- 
vable soil and water resources may 
have been limited. Nevertheless, the 
application of appropriate agricul- 
tural technologies (which are often 
not far removed from those applied 
to mining) can render even the most 
unlikely setting into a verdant gar- 
den. Given the marginal nature of 
such environments, following the 
withdrawal of mining, one would 
then expect their agricultural and 
industrial areas would be aban- 
doned, to remain as small windows 
of landscapes of survival. 

Because of their high demand 
for fuel and other resources, mines 
exert considerable stress on a moun- 
tain environment: wood is required 
for fire-setting within the mines, 
as well as for pit props and for the 
manufacture of large quantities of 
charcoal for smelting; clay is needed 
for the manufacture of crucibles and 
furnaces; mineral fluxes aid in the 
smelting process itself; fibers are 
used for ropes for evacuating the 
ore; and food is obviously essen- 
tial for the miners as well as fodder 
for the draft animals. The procure- 
ment of these commodities places 
a considerable burden on the infra- 
structure of what would otherwise 
be an isolated region. Thus, what 
may have once been an austere or 
serene mountain environment could, 
within a few years, become a de- 
nuded, polluted, slag-heap infested, 
industrial landscape, pockmarked 
with mine workings. Unfortunately, 
because archaeological investigations 
often concentrate on archaeometal- 
lurgical issues, the landscape itself 
is often neglected. Nevertheless, it 
is clear from environmental studies 
near the mines of the Wadi Feynan 
in Jordan that industrial pollution 
from the nearby mines must have 


been considerable during the Roman 
period (Barker et al. 1999: 262-269). 
Furthermore, the presence of certain 
minerals in the soil or patterns of 
waste dumping (such as mine tail- 
ings and slag heaps) can result in 
distinctive botanical patterns and 
geochemical traces (Brooks and 
Johannes 1990). 


Mining Landscapes of the 
Taurus Mountains 


The impact of ancient mining can 
be gauged from the Bolkardag min- 
ing district in the Turkish Taurus 
mountains, where more than eight 
hundred mine remains have been 
reported (Yener and Ozbal 1987). 
These occur between 1,950 and 
3,000 m above sea level in an area 
that is today well wooded with conif- 
erous trees up to altitudes of around 
2,000 m. Most sites are unmounded, 
in part because the component 
buildings were probably of wood, 
and most were sited on hill slopes 
and summits. Other features of this 
mining landscape include both natu- 
ral and artificial caves and tunnels, 
the latter penetrating to as much 
as 4 km into the mountains (Yener 
2000: 77), as well as fields of mine 
slag and "tailings" of mine waste. 
Because this region is well endowed 
with lead, zinc, silver, gold, iron, 
and tin, it must have been constantly 
in demand for ores because as one 
source was used up, or an alterna- 
tive source came into use, other 
ores would be discovered or be in 
demand. Traditionally there was a 
tendency to locate smelters close to 
the forests because of the demand 
for enormous quantities of wood 
or charcoal to smelt the ore. Con- 
sequently, as soon as fuel resources 
were depleted, smelting installations 
would be shifted to where wood 
was available (Yener 2000: 78). In 
this way, deforestation occurred as a 
moving patchwork, and smelting ex- 
tended over larger spatial areas than 
a single location might dictate. 
Within the Taurus mineraliza- 
tion zone the best evidence for 
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a mining landscape comes from 
Kestel/Góltepe, an Early Bronze Age 
tin mine located on the northern 
edge of the main range of the Tau- 
rus mountains at around 1,800 m 
above sea level (figs. 9.1, 9.11). Here 
the mining site of Kestel and neigh- 
boring tin processing village (Gól- 
tepe) are situated near the edge 
of the Nigde massif in narrow but 
fertile valleys, where it is possible 
to grow legumes, fruit, and wheat 
(Yener 2000: 83). Despite the high 
elevation and thin soils, relict field 
systems are evident in the form of 
small embanked, enclosed parcels, 
sometimes with low terrace scarps. 
In one case to the southwest of the 
Kestel mine, an entire slope was 
covered in a patchwork of low ter- 
raced fields bounded on one side by 
a relict linear stone alignment, pos- 
sibly a boundary wall. On the stony 
hill summit at some 2,000 m above 
sea level were relict stone-clearance 
mounds, 2 to 5 m in diameter and 
often as little as 3 to 4 m apart 
(figs. 4.5, 9.11). Relict fields are a rela- 
tively common feature in the area 
(fig. 9.11). In addition to patchworks 
of long-abandoned fields and clear- 
ance mounds, they also include ter- 
raced fields that are still in use. Soils 
accumulated upslope of the terrace 
walls exhibited sparse field scatters 
of battered pottery. Although none 
of the fields can be dated directly, 
many may have been in use at the 
time of the Early Bronze Age min- 
ing, this being arguably the period of 
greatest settlement and demand for 
food crops. Analysis of carbonized 
grains plant remains by palaeobotan- 
ist Mark Nesbitt demonstrated the 
presence of the typical Bronze Age 
crop husbandry of the Anatolian 
plateau, namely, two-row hulled bar- 
ley, bread wheat, lentil, and grape. If 
these were locally grown, their pres- 
ence implies that despite the altitude, 
farming was not so close to the cli- 
matic margin of cultivation that it 
was necessary to grow an especially 
narrow economic range of crops. 

It is clear from the relict fields 
that farming was pursued within the 
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Fig. 9.11 Three-dimensional image showing relict fields just below the bare upland steppe near the Early 
Bronze Age mine of Kestel and the mining settlement of Góltepe (Turkey). Relict fields: dark shading; 

present-day valley-floor woodland: light shading; modern villages: in outline. Note that the highest fields 
extend to ca. 2,000 m above sea level (based on Yener 2000: pl. 3). 


main area of lowlands around the 
habitation and mineral processing 
site of Góltepe and that cultivation 
spread up hillsides within the mas- 
sif itself to elevations approaching 
1,900 m above sea level. Computer 
simulation of growth and regenera- 
tion cycles of woodland in the area 
suggest that the combined effect of 
mining and domestic fuel demands 
could have had a significant effect 
on the local landscape (Chadderton 
cited in Redman 1999: 181-182). To 
what degree the uplands above the 
mine of Kestel were wooded during 
the third or fourth millennium s.c. 
remains unclear, however, because 
vegetation reconstructions simply 
suggest that this was naturally a 
partly wooded steppe forest that was 
subsequently replaced by a second- 
ary xeromorphic dwarf shrub (ravo 
map A vi 4). Moreover, the practice 
of coppicing of trees? may have been 
practiced to conserve woodland. 
This practice would have resulted in 
selected areas of woodlands being 


managed rather than entire areas 
being totally deforested. Despite the 
high demand for wood, the abun- 
dance of charcoal in archaeological 
deposits and the virtual absence of 
carbonized dung (or carbonized 
seeds therefrom) suggest that there 
was still sufficient woodland in the 
area so that there was no need to 
burn large quantities of dung. This 
and the possibility that coppicing 
may have been practiced suggest that 
there may not have been too much 
stress on local supplies of fuel. 
Therefore, despite the envi- 
ronmentally marginal location of 
Kestel/Góltepe and the high demand 
for fuel, the landscape may have in- 
cluded more cultivable land than 
exists in the region today. Although 
demand for fuel would have been 
high, there was apparently sufficient 
woodland in the area, perhaps be- 
cause woodland was managed by 
means of coppicing, to provide a 
sustainable supply for both mining 
and domestic requirements. Loss of 


woodland from the hills was suf- 
ficient to register in the landscape 
as charcoal-clearance horizons and 
associated colluviation, but these 
are no more in evidence than in 
nonmining areas. Although the data- 
base is sparse, there is nothing to 
suggest that mining had exerted 

a massive stress on the local envi- 
ronment, as is implied in parts of 
Jordan (chapter 7). This is contrary 
to what one might expect from an 
intensive extractive industry estab- 
lished in a marginal environment. 
This enigma may be explained by 
the nature of the pattern of resi- 
dence and the labor regime, both 

of which may have been seasonal. 
As has been suggested by Yener, the 
present-day inhabitants of the area 
were originally Yórük nomads who 
wintered in the lowlands of Cilicia 
and neighboring areas and then trav- 
eled through the Taurus passes up to 
their summer pastures in the Nigde 
massif at 1,600-2,000 m above sea 
level (Yener 2000: 84). If a similar 
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pattern of human movement pre- 
vailed in Early Bronze Age times, 
this would have reduced the winter 
population in the mines, and winter 
fuel demands would have lessened 
the impact of local populations on 
resources. As in Urartu, there is 

no reason to assume that there was 
either a fixed year-round population 
in the highlands or a total seasonal 
migration to the lowlands. Rather, 

a minority of the population could 
have remained to perform key tasks, 
whereas a majority could have de- 
parted for more hospitable climates 
in the lowlands, 


Mining Landscapes in Oman 


As an alternative to adapting to 

the local ecological circumstances 
(as may have been practiced in the 
Taurus mountains), mining commu- 
nities can override local shortfalls 

in agricultural potential by intro- 
ducing appropriate technology. This 
approach is evident in the mining 
landscapes of the Hajar mountains 
of northern Oman, where exten- 
sive copper resources, usually in the 
form of sulphide ores, occur sporadi- 
cally throughout the sullen mass of 
the dark ultrabasic ophialitic rocks 
that form the backbone of northern 
Oman (Ibrahim and al-Mahi 2000). 
That the ancient copper workings in 
Oman are truly landscape features is 
evident from both the circumstances 
of their discovery and the role they 
played in the recycling of earlier 
mining features. The mine workings 
and smelters were initially discov- 
ered by modern mining engineers, 
not archaeologists. In their search 
for workable ore fields, the engineers 
scrutinized air photographs that 
showed the presence of early mines 
(located near ore bodies) in the form 
of extensive concentrations of black 
copper slag, which were sometimes 
adjacent to reddened oxidized "iron 
hats" or gossans that form at the ore 
body itself (Goettler et al. 1976). On 
investigation, the smelting areas were 
evidently ancient, but despite carlier 
suggestions that Oman might have 


been the land of Magan known from 
Akkadian sources as a supplier of 
copper to Sumer and Akkad (for re- 
view see Weisgerber 1983), most of 
the mines and smelting areas proved 
ta be Early Islamic in date, Although 
third millennium s.c. mining sites 
have been recognized since the mid 
1970s (Hastings et al. 1975), the gen- 
eral lack of evidence for pre-Islamic 
mines can be explained by refer- 
ence to landscape taphonomy. In 
other words, Early Islamic mining 
and smelting operations were so ex- 
tensive and destructive that earlier 
installations appear to have been 
either erased or obscured by those of 
later date, unless they had survived 
by chance. Despite the destruction 
of Islamic mining, a number of early 
mining areas have been recognized, 
and the following example illustrates 
how by the employment of water- 
extraction technologies that resulted 
in a shift in the locus of smelting, it 
was possible for some earlier mining 
landscapes to have escaped destruc- 
tion. 

The mines of Arja/Baydha within 
the foothills of the Hajar mountains 
were situated immediately north of a 
major route that linked the interior 
oasis of Buraymi with the coastal 
port of Sohar (fig. 9.12). This pro- 
vided an optimum location for the 
availability of fuel (in the form of 
a savanna of acacia trees), copper, 
water, and flux, as well as being con- 
veniently positioned in relation to 
transport routes through the moun- 
tains (Weisgerber 1987). Settlement 
and early smelting initially devel- 
oped at Zahra 1 in the broad open 
Wadi Bani Umar al-Gharbi during 
the second half of the third millen- 
nium B.C. Following a gap during the 
second millennium B.C., settlement 
then resumed during the early first 
millennium s.c. at Zahra 2 (fig. 9.12; 
Costa and Wilkinson 1987: 95-105). 
During the early phases of settle- 
ment at Zahra, agriculture relied on 
a combination of wells and water- 
diversion dams. These small-scale 
schemes were capable of extract- 
ing or diverting the relatively small 
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amounts of water that were required 
to sustain the modest-sized Bronze 
and Iron Age populations. Land- 
scape transformations at Bronze Age 
Zahra were minor and were similar 
in scale to the flood-irrigation sys- 
tems that supplied the Bronze Age 
mining settlement of Maysar in the 
Wadi Samad of eastern Oman. The 
fields at Maysar were surrounded 
by low boundary mounds and were 
associated with water-gathering 
systems that resembled the tradi- 
tional garbarband systems of Iran 
and Pakistan (Weisgerber 1983: 274). 
These Maysar systems probably rep- 
resent the oldest well-developed 
fields in southeast Arabia. 

At Arja, Iron Age smelting and 
ore processing took place between 
the two ore bodies southeast of 
the wadis, whereas the miners and 
their families lived in the small vil- 
lage of Zahra 2 on the Wadi Bani 
Umar adjacent to the Bronze Age 
smelting settlement (fig. 9.12; Costa 
and Wilkinson 1987). During the 
Sasanian/Early Islamic period (be- 
tween the fifth and tenth centuries 
A.D.), the system was totally re- 
oriented and, a new water-supply 
system, 7 km long, was constructed 
to conduct water from the wadi 
directly to the area of the mines. 
This took the form of a small, deep, 
open channel of waterproof plas- 
ter (saruj), ca. 35 cm wide X 30 cm, 
which collected water from perma- 
nent pools in the wadi bed and cut 
through the watershed into a neigh- 
boring wadi catchment to transport 
water to a point midway between 
the two mines. En route the channel 
powered a water mill and irrigated 
fields. For the latter, water filled a 
broad, shallow cistern, which re- 
tained water until there was sufficient 
to irrigate a single field. Fields were 
surrounded by low stone walls, pro- 
vision being made for the passage of 
flocks across the valley and between 
the fields (fig. 4.4). Within the field 
boundaries, the exposed soils were 
scattered with Early Islamic sherds, 
probably resulting from the spread- 
ing of ash and compost as fertilizer 
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Fig. 9.12 Inset: Mining sites in the hinterland of Sohar, within the Hajar mountains of northern Oman 
(from Weisgerber 1987: fig. 64). Below: mining landscapes at Arja. The main reorientation of the landscape 
was from the Wadi Bani Umar al-Gharbi in the Bronze and Iron Ages (Zahra 1 and 2), to a location to the 


southeast near Arja and away from the Wadi (in the vicinity of the mine at Arja) during the Early Islamic 
period (from Costa and Wilkinson 1987: fig. 33). 


(Costa and Wilkinson 1987: 118-119). 
On one or two of the surrounding 
hills were situated the foundations 
of threshing floors and praying areas 
(masallahs). 

The mining landscape consisted 
of mine shafts and patchy scatters 
of black copper slag strewn over the 
surface, particularly around the main 
ore-bearing area at Arja. Each slag 
field was associated with a single 
production unit comprising a roast- 


ing pit (for burning off sulphur prior 
to smelting), a smelting furnace, 
and a small hut (Weisgerber 1987: 
158). Living areas comprised two 
distinct settlements: to the south, 

a “mining camp” of buildings sur- 
rounding an enclosed area with a 
small mosque, and to the north, a 
courtyard building atop a small gab- 
bro hill within the relict gardens that 
appears to have functioned as the 
dwelling of a member of the local 


elite (perhaps a sheikh). Between 
the two settlement areas an Early 
Islamic cemetery (24) was sited on 
an Iron Age ore-preparation area. 
The entire agricultural/mining en- 
clave was overseen by a single hilltop 
fort. Population estimates from the 
mining settlement itself suggests that 
some 90-140 people represented 

the long-term resident population 
of the site, a figure that conforms 
roughly with an estimated 102 to 157 
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people that could be supported by 
the products of the fields. Never- 
theless, temporary or short-term 
populations could have been larger 
and been accommodated in outlying 
buildings or even outside, given the 
mild winters and hot summers. 

By the Early Islamic period at 
Arja, the use of sophisticated engi- 
neering techniques enabled a new 
industrial landscape to be created 
close to the source of ore itself. 
Whether it was of any real advantage 
for the mining engineers, families, or 
workers to live immediately adjacent 
to a smoky, noisy, and ugly extrac- 
tion and smelting area is difficult 
to say, but by diverting the water to 
valleys by the mine, a larger area of 
cultivable land was exploited at a 
convenient distance from the main 
place of work. As with other major 
water systems in the Sohar region, 
this canal, 7 km in length, with its 
water mill and other installations, 
represents an investment, perhaps 
by one of the shareholders located in 
the city of Sohar who then benefited 
in the form of rents received (J. C. 
Wilkinson 1979: 892). Furthermore, 
the sophisticated engineering of the 
water channel and the orderly layout 
of the mining settlement hint at, but 
do not prove, that the entire project 
may have been planned and engi- 
neered as a single contained mining 
camp. 

Whereas the Arja area provides 
a good example of a complex min- 
ing landscape, other Early Islamic 
mines in the region show less well 
preserved landscapes. At nearby 
Lasail, ore extraction and processing 
occurred within a more restricted 
valley area, and so houses became 
inextricably mixed with the slag 
fields, and agricultural areas were 
apparently forced to develop a few 
kilometers away from the mine in 
the Wadi Jizzi. Particularly strik- 
ing was that the scale of extraction 
(some 100,000 tons of slag have been 
estimated within this single com- 
plex) resulted in large sections of 
the hill being dug away. This appar- 
ently initiated the collapse of the 


surrounding rock to form a large 
waste-filled basin. Similar collapsed 
depressions, which have been noted 
at other sites such as Semdah to the 
north of Arja, provide a distinct and 
unnervingly modern aspect to these 
Islamic mining landscapes. 
Certainly, the enormous scale 
of the Early Islamic mining must 
have placed a considerable stress on 
the wood resources of what is natu- 
rally an acacia savanna with very 
sparsely vegetated hill slopes and 
wadi terraces. Weisgerber has esti- 
mated that the total amount of slag 
generated by the Omani mines in the 
Early Islamic period amounted to 
some 200,000-240,000 tons. This, 
in turn, required some 280,000 tons 
of charcoal, which required around 
1,400,000 tons of wood (Weisgerber 
1980: 119). If estimates of household 
fuel consumption are factored in 
as well and it is assumed that there 
was around 100 kg of wood per tree, 
such consumption would have re- 
quired that some 20 million trees 
be cut down. In such an arid area 
as northern Oman (mean annual 
rainfall varying around 100 mm), 
these demands on woodland would 
have resulted in a massive loss of 
wood cover, unless special efforts 
were made to manage tree cutting by 
means such as coppicing. It is there- 
fore quite possible that the amount 
of mineral extraction was limited 
by the availability of wood, much 
more so than in the Taurus mines 
discussed above. 


Mountains and Sanctity 


In addition to their role in providing 
sustenance or mineral wealth for the 
inhabitants, mountains play a vital 
role in many religions. For example, 
as Sir William Ramsay has observed 
for Hittite Anatolia, uncultivated 
mountain lands are thought to have 
been regarded as God's land (hence 
the name Allah Dagh = Mountain 
of God). As such, they both pro- 
vided a focus for religious activity 
and formed boundaries between 
polities. As a result of this sanctity, 


CHAPTER 9 


mountains and high places in gen- 
eral can be seen to form their own 
sacred landscapes (Bradley 2000). 
The role of high places is particularly 
evident in the location of eastern Ro- 
man temples, which are frequently 
situated on natural eminences, and 
even if they lack temples themselves, 
these sacred high points were often 
made accessible by rock-cut ways 
leading up to them (Ball 2000: 346- 
348). As Ball points out, the sacred 
high places of Syria have predeces- 
sors extending back into early Syrian 
and Arabian religious ritual, and 
similar arguments for early religious 
places can be made for the hilltops 
of Hittite Anatolia and Zoroastrian 
Iran. 

Evidence for a long history of 
religious continuity is apparent in 
cases where the Hellenistic, Roman, 
or Byzantine religious monuments 
are simply a formalization of earlier 
sanctified high places. For example, 
the majestic Mount Kasios (Jebel 
al-Akra), located some 65 km south- 
west of Antioch (Antakya in Tur- 
key), towers some 1,728 m above 
the adjacent Mediterranean Sea. 
Mount Kasios is primarily known 
for its Roman/Byzantine religious 
monuments, but cult practice on 
this mountain can be traced back 
to the Hittite period, at which time 
it was dedicated to the local deity 
of Baal Shamin (Djobadze 1986:4). 
Although virtually denuded of vege- 
tation today, this eminence was 
thickly wooded (except for the top 
25 percent) until the nineteenth 
century A.D., which implies that wor- 
shipers must have made their way 
through woodland and mountain 
forest rather than through the open 
vegetation evident today. 

The role of mountains and other 
ritually “pure” high places is made 
evident from the Hittite cult inven- 
tories of the thirteenth century s.c. 
These inventories, which collected 
information about shrines and their 
condition in the Hittite lands, pro- 
vide numerous insights into ritual 
practice and indirectly their land- 
scape context. Hence a priest would 
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carry presumably a statue of the 
mountain god Halwanna up to the 
mountain and place the god on a 
special stone under a tree. Offer- 
ings of meat, beer, and bread would 
then be made, and at sunset, the god 
would be returned to the temple in 
the settled lands (Gurney 1977: 28). 

That related rituals also took 
place in Phrygia (between the eighth 
and fourth centuries p.c.) is evi- 
dent from a wide range of natural 
rock places in the Anatolian high- 
lands. For example, to the east of 
Ankara, the artificially flattened peak 
of Kara Hissar near Alaca Höyük 
with its Phrygian rock-cut altars 
on a "bare isolated, double peaked 
rock" provides a distinctive moun- 
tain sanctuary (von der Osten 1929: 
98-99). Related features are the cult 
facades of the Phrygian highlands 
west of Ankara, into which were cut 
niches for the placement of statues of 
the mother (or mountain) goddess 
Kybele. This concentration of sanctu- 
aries cut from the local volcanic tuffs 
is partly conditioned by the nature 
of the terrain. It provides a record in 
concrete form of cult practice, which 
complements the local fortified hill- 
top (kale-type) settlements on the 
surrounding hills (Haspels 1971). 
The spiritual role of high places and 
ridges is particularly well exemplified 
in the region of Alishar Hóyük in 
the Anatolian heartland, originally 
surveyed by von der Osten (1929). 
Here, Scott Branting has illustrated 
how tumuli of the Bronze and Iron 
Ages concentrate on visible ridge- 
lines and highlands overlooking 
adjacent valleys (Branting 1996). In 
contrast, the valleys are occupied by 
strings of Chalcolithic and Bronze 
Age hóyüks and presumably their 
adjacent fields, which provide a con- 
spicuous example of landscapes of 
the living. 

Among the large number of holy 
mountains in Syria/Anatolia are 
Nemrud Daji (Turkish Euphrates), 
Mount Casios (southern Turkey), 
Mount Sinai (Jebel Musa), Mount 
Hermon/Jebel esh-Sheikh (Israel, 
Syria, Lebanon), and Jebel Sheikh 


Barakat (Syria). In some of these, 
the landscape is by no means domi- 
nated by cult practice. Witness the 
mix of domestic, cult, and mining 
(for cosmetic kohl) around Mount 
Hermon (Dar 1993), but elsewhere, 
such as at Nemrud Dagi and Mount 
Sinai, religious practice dominates 
the landscape. 

At the peak of the monastic move- 
ment, Mount Sinai probably housed 
less than one thousand monks, 
Nevertheless, this arid landscape of 
granitic valleys and mountain peaks 
(rainfall in the range 65-80 mm; 
maximum elevation 2,273 m above 
sea level) provided a distinct and 
locally verdant habitat. Elements 
of the landscape included monas- 
tic settlements of various sizes, the 
cells of individual hermits, prayer 
niches, small agricultural plots used 
for orchards and vegetables, path- 
ways sometimes paved or built-up, 
lime kilns, and wine presses (Dahari 
2000). For those who prefer their 
ideational landscapes in a quanti- 
fied form, each monk is calculated 
to have lived in an area of 4-5 sq. m, 
had access to 4.4 sq. km of land, 
but only had some 323 sq. m of cul- 
tivated plots, which according to 
Dahari (2000: 152), was, however, 
sufficient to live on. 

Movement through this sanc- 
tified terrain seems to have been 
highly structured, so that the visitor 
would arrive out of the desert into 
an oasis with a monastery. Within 
the monastery was a church, within 
the east end of which was a relic of 
a burning bush, which constituted 
the lowest, innermost part of the 
monastery. Pilgrims would then 
ascend the mountain to à summit 
church, after which they would then 
descend to a cave where Moses is 
thought to have received tablets and 
experienced a vision of God (Cole- 
man and Elsner 1994). Prayer niches 
formed an important element of 
this highly sanctified landscape by 
providing places to pray, sometimes 
in locations from which pilgrims 
might glimpse the peak of the holy 
mountain itself (Coleman and Els- 
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ner 1994). Pilgrims would therefore 
experience this sanctified area not 
so much as an intellectual process 
but through their physical action 
(Coleman and Elsner 1994: 84). 

Similarly, Nemrud Dagi required 
of the visitor certain physical action, 
by requiring them to experience the 
arduous climb and often bitter cold 
of this 2,150 m high peak, which 
dominates the kingdom of Comma- 
gene along the Turkish Euphrates. 
Although some neighboring moun- 
tains are higher, Nemrud Dagi is 
the only peak that is clearly visible 
from all directions, with prominent 
views across spectacular scenic vistas 
(Goell, in Sanders 1996: 2). Exca- 
vated by Theresa Goell between 1953 
and 1973, this peak formed the place 
of gods as well as the final resting 
place of Antiochus [ of Commagene 
(69-34 B.c.). The Hittite architec- 
tural parallels suggest that Nemrud 
Daği may have already been a sacred 
high place in the second millennium 
B.C., but the removal of some three 
hundred thousand tons of rock to 
erect the tumulus may have easily 
(and perhaps deliberately) expunged 
any earlier cultic activity (Sanders 
1996: 8). The tomb sanctuary con- 
sisted of guardian animals and 
statuary raised on terraces around 
the rubble tumulus. It formed the 
focal point of the landscape, and 
processional ways led to it from all 
directions. These included deliber- 
ately cut (or worn) processional ways 
that led past stelae to the northeast 
and southwest, as well as to springs 
and settlements in the surround- 
ing lowlands. Therefore, not only 
did Antiochus, in death, continue 
metaphorically to command his ter- 
ritory, but also the web of formal 
and informal ways provided a con- 
tinuing link between the sanctified 
tomb sanctuary and the surrounding 
landscape. 

It should not be assumed that all 
sacred high places occupy physi- 
cally striking and visible locations. 
The sanctuary of Zeus Baetocaece, 
located in the mountains of north- 
west Syria, remains nestled in an 
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elevated basin, the only landmark 
hinting at its presence being a neigh- 
boring peak that looms above it 
(Steinsapir 1998: 20). Although not 
forming a prominent peak, the sanc- 
tuary incorporated both a spring 
and a sacred rock. As with Nemrud 
Dai, processional routes from low- 
land population centers to the cultic 
buildings played an important role 
linking the religious center with the 
fertile agricultural lands that form its 
hinterland. 

This bald summary of what is a 
large and undercontextualized field 
of research hints at the important 
role that sacred high places played in 
the landscape. As with the economic 
landscapes that formed the earlier 
part of this chapter, religious land- 
scapes show evidence for landscape 
transformation that have some- 
times expunged earlier phases of use. 
Whereas in some cases these sacred 
landscapes stand apart from the eco- 
nomic landscape because there is 
no requirement for agricultural sys- 
tems of sustenance (as is the case 
for Nemrud Dagi), in other cases 
(such as the Phrygian highlands 
and Mount Sinai), the cultic land- 
scape continues to be part of a living 
patchwork of agricultural supply and 
cult practice. Consequently, as with 
many centers of pilgrimage, the sanc- 
tuary of Zeus Baetocaece played an 
economic role in the community. In 
addition to being physically linked 
with the lowlands, such sanctuaries 
can be seen as having intertwined 
economic relationships with them as 
well. It would therefore be mislead- 
ing to draw an arbitrary boundary 
between religious and economic 
landscapes. 


Conclusions 


Despite the overlap with landscapes 
of irrigation and those dominated 
by tells, mountains can be seen to 
exhibit their own distinctive archaeo- 
logical signatures. The configuration 
of ecological zones appears to result 
in landscapes that are more suitable 
for pastoral activities with increased 


altitude. In addition, at higher ele- 
vations, hilltop settlements become 
more common, and pastoral strate- 
gies are more likely to be incorpo- 
rated into patterns of long-distance 
transhumance. Hilltop locations 
often become the choice of settle- 
ments during certain phases in parts 
of Anatolia and southwest Arabia, 
specifically during times of conflict 
and raiding. Similar patterns have 
also been observed both in the New 
World at Oaxaca (Reynolds 1999) 
and in Italy (Potter 1976), especially 
during phases of increased local 
conflict. As the settlement record 
from areas like the Mus plain clearly 
demonstrates, there is no long- 
term adaptation towards any given 
settlement-landscape signature. 
Rather, there is frequently a switch 
from one pattern to another, de- 
pending upon the combined effects 
of environmental constraints (or op- 
portunities) and the contingencies 
of political, social, and economic 
circumstances. Traditionally, pro- 
cessual models have often assumed 
that patterns of land use change in 
concert with changes in settlement. 
Although this may partly be true, 
some components of the landscape, 
such as large pastoral reserves, must 
have continued to be used through 
long periods of time, even though 
the settlements and other communi- 
ties that relied upon them may have 
changed. 

À common feature of the high- 
land landscapes of both Anatolia 
and Yemen are the irrigation systems 
that appear to be supplementary to 
the existing agricultural economy. 
For example, the desert-fringe oasis 
at Marib discussed in the previous 
chapter contrasts with agricultural 
systems of highland Yemen, where 
irrigation systems not only were of 
a much smaller scale but were evi- 
dently incapable of supporting the 
populations of the modest-sized 
Himyarite capitals. The well-watered 
highlands had complex agricultural 
economies that appear to have been 
reliant on family-managed terraced 
cultivation and only in part on a sys- 
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tem of large-scale irrigated cultiva- 
tion. Consequently, the highland sys- 
tems, with their dual economy, were 
much more adapted to cope with 
environmental stress than were the 
lowland systems. In the desert-fringe 
oases, one major flood could sweep 
the entire support system away; in 
the highlands, even though dam 
bursts did occur, it was possible lor 
agriculture to continue, using both 
rain-fed terraced agriculture and 

an adapted form of low-invesument 
sayl agriculture. Such tactics en- 
sured the continuity of the resilient 
and sustainable highland systems of 
settlement long after the decline of 
the "brittle" flood-irrigation systems 
of the lowlands. 

Terraced agriculture is a com- 
mon feature of mountain landscapes, 
but it is not necessarily a product of 
population pressure. Although the 
construction of terraced fields is a 
natural response to the restricted 
availability of space within narrow 
mountain valleys, in parts of high- 
land Yemen many early terraces 
developed at a time when there was 
abundant cultivable land to be had. 
Not only is it more convenient to 
have fields on the hill slope below 
one's house than a kilometer away 
on the plain, customary rights to 
verdant long-term grazing land on 
the valley floor would probably take 
priority over the replacement of such 
land with cultivated fields. Through 
time, the circumstances that influ- 
ence such trade-offs must change, 
but because traditional rights would 
dictate the pace of change, such 
practices would appear to exert a 
cultural glue that would deflect the 
development of landscapes from 
purely economic trajectories. 

Terracing also played a major role 
in the development of the physical 
landscape because of its contribution 
to landscape stability. Nowhere is 
this more evident than in the land- 
scapes of highland Yemen, where 
high rural population densities 
and terraced agriculture coexist to 
produce a landscape that exhibits 
remarkable physical stability. This 
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calls into question one of the endur- 
ing myths of highland landscapes, 
namely, that with increasing popu- 
lation, landscapes must become 
more degraded so that greater ero- 
sion necessarily results.’ Neverthe- 
less, if demographic circumstances 
changed, then the situation could 
dramatically switch: for example, 

if the population declined, the re- 
sult could be less labor available for 
the maintenance of terraces, Once 
the terraces collapsed, the entire 
landscape could become rapidly mo- 
bilized, with terraces being eroded 
by gullies, to produce deep valley fills 
(Butzer 1982: 130-133; Varisco 1991). 
Landscape stability is therefore con- 
tingent on a number of social factors 
that are sometime invisible to the ar- 
chaeologist but are deeply embedded 
in the social matrix of the region. 

Although, in theory, mining land- 
scapes should result in the appear- 
ance of landscapes of preservation 
within otherwise marginal areas, 
as the examples show, this is not 
always the case. In the Taurus mining 
area the preliminary archaeological 
record hardly indicates a stressed 
economy at the environmental mar- 
gin. The case of copper-mining sites 
in Oman is rather more extreme, 
and here we do get a clear signa- 
ture of a true industrial wasteland, 
complete with collapsed landscapes 
and pollution. Although such land- 
scapes must have provided some 
degree of annoyance for the original 
inhabitants, especially to the poor 
souls that were sent down narrow 
mines shafts to depths of more than 
100 m to extract the ore, archaeo- 
logically their desolate signature is 
truly informative. 

Mountainous areas therefore ac- 
commodate a distinctive range of 
landscape dynamics but certainly no 
simple set of landscape signatures. 
Such landscapes can be seen to be 
contingently unstable: stable ter- 
raced landscapes can convert rapidly 
to gully-eroded hillsides, landscapes 
of tells can be transformed by the 
adoption of transhumant pastoral 
systems, and shifts in patterns of 
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economics and trade can result in 
the sudden growth or decline of 
mining areas. Although all these 
contingencies are relevant to other 
landscapes as well, they are par- 
ticularly applicable to mountains 
areas. 


fpe Trajectories in "Lime and Space 


No single theoretical perspective 

can bring coherence to the broad 
range of landscape configurations 
evident in the Near East, but a num- 
ber of themes deserve emphasis. 
These include structural properties 
of the landscape such as patterns of 
settlement and communication sys- 
tems that provide information on 
how populations were aggregated or 
dispersed and how goods and infor- 
mation might have Howed between 
them. In addition, dynamic prop- 
erties refer to the manner in which 
landscapes changed through time 
from one state to another, Both of 
these properties relate to large-scale 
patterns, namely, systems of settle- 
ment or land use. It is also necessary, 
however, to appreciate that land- 

use systems are managed by people, 
families or communities, and where 
appropriate, | point out how spe- 
cific social groups relate to landscape 
features and how individual manage- 
ment strategies may have influenced 
the dynamics of landscape. 


Rain-Fed Upper Mesopotamia 
versus the Irrigated South 


Comparison of the settlement land- 
scapes for irrigated southern Meso- 
potamia and the rain-fed north 

(fig, 10.1) indicate that landscape 
structure may influence the potential 
ways that goods and information 
would be moved and power may 
have been exercised in the two re- 
gions, In the rain-fed north, admin- 
istration and religion were probably 
vested in a scatter of roughly equiva- 
lent settlements (in terms of size and 
population) so that no one center 
was able to totally dominate any of 


the others. Similarly, although some 
places may have had a minor ad- 
vantage over neighboring centers, 
perhaps because they were located 
on, for example, a particularly suc- 
cessful overland route or at nodal 
points where several such networks 
met, there is no evidence that any 
particular site had an overwhelming 
situational or demographic advan- 
tage. Therefore, despite the fact that 
cities such as Brak (Nagar) and Tell 
Mardikh (Ebla) administered large 
areas of northern Syria during the 
mid third millennium s.c., the land- 
scape record of settlement patterns 
and radial linear hollows suggests 
that probably the underlying long- 
term pattern of production and 
administrative units comprised a 
large number of semi-autonomous 
centers. Each of these was probably 
administered by its own ruler. Under 
certain circumstances, perhaps as a 
result of the efforts of charismatic 
leaders or an invasive empire (such 
as the Akkadian Empire), such pat- 
terns could then be rapidly trans- 
formed into a unitary state or empire 
(Marcus 1998; also Stein 1994). As 
described in chapter 6, the Bronze 
Age system of large centers distrib- 
uted at intervals across the plains 
may have been an emergent prop- 
erty of a self-organizing settlement 
system in which both positive and 
negative feedback mechanisms bal- 
anced out to produce à system in 
which settlements could not readily 
exceed 100-150 hectares. More spe- 
cifically and explicitly tied to social 
processes is the practice of holding 
land in common already noted in 
chapter 6. If this practice was indeed 
widespread in Upper Mesopotamia, 


it seems likely that the large, nucle- 
ated, tell-based settlements with their 
radial hollow-way systems so char- 
acteristic of parts of northeast Syria 
and northwest Iraq formed a patch- 
work of agro-towns surrounded by 
3-5 km zones of commonly held 
fields reminiscent of fields of the 
musha'a system of the Levant and 
medieval common fields of Britain 
(cf. Adams 1982: 2, 8). 

Although practices of landholding 
in the south may have been different 
from those in the rain-fed north, it 
is difficult from the archaeological 
landscape to detect whether land has 
been allocated to communities or 
households or whether it was held 
by larger entities such as palaces 
and temples. Structurally, however, 
southern Mesopotamia presents a 
very different landscape from that of 
the rain-fed north. This is not simply 
because of the higher level of pro- 
ductivity that results from irrigation 
but also because of the opportunities 
for exercising power. Such oppor- 
tunities are provided by the process 
of channel management, especially 
those occurring at bifurcation points 
in the major alluvial channels. As 
described in chapter 5, the process 
of crevasse-splay management and 
eventual channel avulsion, if well 
managed, would have provided an 
opportunity for Mesopotamian com- 
munities to extend their irrigation 
and agricultural potential to increase 
agricultural production. The main 
branches in the dynamic pattern of 
anastomosing river networks would 
have provided the predominant 
points of control so that any politi- 
cal leaders situated at those points, 
or in a position to administer them, 
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Fig. 10.1 
and (b) for irrigated southern Mesopotamia, to show the contrasting 
structures of the two landscapes. Solid circles represent central 
settlements: crosses, minor settlements. 


exerted a degree of control over that 
part of the settlement and land-use 
system located downstream. 
Interestingly, this hierarchy of 
potential power may not have been 
the same as the hierarchy of settle- 
ment scale.' In fact, in both northern 
and southern settlement systems 
there is no guarantee that hierarchies 
of settlement scale were cotermi- 
nous with those of potential power 
relationships. As a result, a dual 
hierarchy or heterarchical pattern 
may have existed in which a major 
center and its satellite communities 
downstream either could have been 
held hostage by a smaller upstream 
neighbor situated at a potentially 
changeable channel bifurcation or 
alternatively could have adminis- 
tered such a control point, even 
though there is no hint from the 
settlement pattern itself. Thus the la- 
conic comment of Sin-iddinam, king 
of Larsa, about restoring the course 
of the Tigris (chapter 5) may actu- 
ally have heralded the end of a long 
period of turf wars over suzerainty 
over a particular channel system. 


Modular settlement patterns (a) for Upper Mesopotamia 


To sum up, the rain-fed north 
had a landscape structure that bal- 
anced positive and negative feedback 
mechanisms to constrain settlements 
from growing beyond a certain size. 
In southern Mesopotamia, how- 
ever, there was a greater chance of 
these mechanisms being out of bal- 
ance, Population influxes into cities 
would result from the increased 
presence of traders, growth of the 
palace and temple personnel, in- 
creased craft specialization, and 
so on. Moreover, when it was nec- 
essary to mobilize labor for canal 
construction, this could lead to 
positive feedback because the mo- 
bilized labor force would contribute 
(either permanently or tempo- 
rarily) to population growth. On 
the other hand, mechanisms that 
would serve to limit growth would 
be less constraining in the south. 
Instead, increased land-use produc- 
tivity resulted in larger surpluses, 

a network of channels allowed for 
the efficient mobilization of goods 
to growing settlements (Weiss 1986; 
Algaze 2001a), and channel bifurca- 
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tions provided opportunities for the 
exercising of power. Together, these 
factors must have provided oppor- 
tunities for settlements in the south 
to grow more than in the north. The 
existence of such differences in land- 
scape structure must therefore have 
contributed to the rapid rise of state 
power during the third millennium 
and resulted in southern settlements 
becoming significantly larger than 
those in the north. 


Settlement Dispersal during 
Territorial Empires 


Although Mesopotamian canal sys- 
tems were clearly being excavated 
and administered during the third 
millennium s.c., the control and 
extension of such systems appears 
to have increased through time so 
that by the first millennium B.C., one 
can discern the emergence of entire 
landscapes that show evidence for 
the exercising of power by an indi- 
vidual authority. Interregional canal 
systems attained their apogee in the 
Sasanian period, when substantial 
areas of the Iranian borderlands 
and southern Mesopotamia were 
irrigated and laid out under single 
irrigation systems of enormous scale 
(fig. 10.2). At a roughly comparable 
scale is the deliberate resettlement 
of communities in dispersed systems 
of rural settlement that were ad- 
ministered from the newly founded 
capitals of the Assyrian heartland 
(chapter 7). Although most of these 
settlement schemes relied upon rain- 
fed cultivation, marginal areas were 
also subjected to considerable invest- 
ments in canal construction during 
the Middle or Late Assyrian periods 
(Ergenzinger et al. 1988; Ergenzinger 
and Kühne 1991; Morandi 1996a). 
Such "blueprint landscapes" were by 
no means universal, however, and in 
many parts of the Assyrian steppe, 
spontaneous settlement may account 
for similar dispersed settlement 
landscapes. 

The dispersal of settlement that 
was evident in the Fertile Crescent 
and parts of Anatolia from the Iron 


Age through Byzantine/Sasanian 
periods can be ascribed to a num- 
ber of causes, some of which can 

be seen as spontaneous settlement, 
others (for example, those associated 
with the development of the Roman 
frontier) being imposed. At the same 
time, the pattern of urban settlement 
appears to have shifted so that in the 


early first millennium B.c. within the 
Assyrian heartland, major adminis- 
trative centers increased in scale and 
in the Syro-Hittite realm of west- 
ern Syria and southern Turkey large 
new urban centers also appeared 
(Mazzoni 1994). Although imposed 
landscape patterns are not as clear 
as in the zone of Sasanian irriga- 
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Fig, 10.2 Landscape in the Near 
East, showing potential increases 
in the scale of administered 
landscapes through time (all at 
the same scale): (a) Third- 
millennium B.C. settlement 
system around central tell in 
northern Iraq (based upon 
Wilkinson and Tucker 1995). 

(b) Pattern of dispersed first- 
millennium s.c. rural settlement 
west of the Tigris in relation to 
the Neo-Assyrian capitals (from 
Barbanes 1999). Note boundary is 
arbitrary because Neo-Assyrian 
administration during the ninth- 
seventh centuries n.c. extended 
well beyond this limit. (c) The 
cultivated Sabaean oasis of Marib 
(Yemen). (d) The extent of 
irrigation in the Diyala area of 
Iraq (including the Nahrawan 
canal) during the Sasanian period 
(Adams 1965). (e) Ur iti-Isin 
Larsa settlement pattern on the 
Mesopotamian plains. In this 
case, it is difficult to estimate 
system boundaries because of the 
high degree of linkage provided 
by the channel systems (based on 
Adams 1981). 


tion, the recognition of centuriation 
in parts of western Syria suggests 
that Hellenistic/Roman landscapes 
showed evidence for imperial re- 
organization. Overall, the dispersal 
of rural settlement was a widespread 
phenomenon throughout much of 
the Fertile Crescent during the Iron 
Age; therefore, terms such as "Neo- 
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Assyrian” or “Israelite” settlement 
provide a spurious level of specificity 
for what must be seen as a more 
wide-ranging phenomenon. 

On first impression it appears 
that these dispersed rural settle- 
ment systems of the first millennium 
a.c. and later may provide a "sig- 
nature" of territorial empires. The 
structure of settlement pattern may 
therefore correspond to a range of 
underlying process that prevailed 
when large territories came under 
a single overarching administrative 
control. Although the actual pro- 
cesses that ushered in these changes 
after around 1200 B.C. are beyond 
the scope of this volume, it is likely 
that with the decline of the small- 
scale polities of the Bronze Age there 
were substantial changes in the type 
of land holdings, demographic com- 
position of the local populations as 
well as the commercialization of the 
economy, the last attaining its climax 
during the Roman-Byzantine period. 


Landscapes, Climate, and 
Human Activity 


Because a wide range of factors con- 
tributes to landscape degradation, 
there appears to have been only a 
general correlation between valley 
fills and human/environmental vari- 
ables. Overall, in many parts of the 
Near East during the Holocene there 
has been an increase in human popu- 
lation in the face of climatic drying 
as well as an extension of settlement 
into more erodable terrain types. 
The cumulative stresses resulting 
from these factors may therefore ac- 
count for the increased degradation 
that is evident. In addition, as more 
vegetation was lost from the region, 
surface conditions (albedo, retention 
or loss of soil moisture) must have 
changed, thereby feeding back into 
the local climate, which itself may 
have changed as a result (Kutzbach 
et al. 1996). 

Altogether, it is still difficult to 
recognize precisely when human fac- 
tors became more significant in the 
denudation of the Near Eastern land- 


scape than climate. Table 7.2 sums 
up some of the salient trends for the 
Levant, and a wider geographical 
universe would provide a similar 
view, with human impacts starting 
early in the Holocene. To what de- 
gree the Neolithic impacts suggested 
by Kóhler-Rollefson and Rollefson 
(1990) for Jordan and McCorriston 
(1992) for Syria can be extrapolated 
across the entire fertile crescent is 
less clear, but such early impacts are 
supported by a Pre-Pottery Neolithic 
decline in deciduous oak recorded 
in the recent Ghab pollen cores 
(Yasuda et al. 2000: 131). In Yemen, 
soil erosion apparently resulting 
from human impact is clearly evi- 
dent by the fourth millennium B.C. 
and continues thereafter (chapter 9). 
In the Near East, overall, localized 
human impacts appear to have been 
underway as early as the Neolithic. 
Although such impacts probably 
strengthened considerably in the 
third millennium B.c., it was prob- 
ably not until the first millennium 
B.C., with the widespread extension 
of settlement on to erodable uplands, 
that landscape denudation and soil 
erosion really became significant and 
perhaps irreversible. 

'The response of individual hydro- 
logical catchments to human activity 
will, of course, have varied depend- 
ing upon catchment morphology 
and soils, as well as the sensitivity of 
the land to erosive, high-intensity 
rainfalls (for the importance of 
deluges, see Bintliff 1992; Grove and 
Rackham 2001). Once ecosystems 
had been destabilized and the land- 
scape was depleted of its protective 
cover of vegetation, the effect of 
climatic events of especial severity 
would have been amplified, and so 
their effects would have been con- 
siderably more damaging in terms 
of erosion. Consequently, the appar- 
ent increased severity of soil erosion 
described, for example, in southern 
Turkey and Yemen may reasonably 
be ascribed to the combined effects 
of high-energy rainfall events, in 
the context of a reduced vegetation 
cover, the latter resulting from both 
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human activity and perhaps a drier 
climate. 


Ecology and Marginal 
Environments of the Highland 
and Desert 


The low rainfall of the deserts and 
the short growing seasons at high 
elevations both place constraints on 
human communities that are less 
evident in other parts of the Near 
East. The coping strategies that have 
been devised for the desert margins 
clearly demonstrate that humans 
are capable of overriding the limi- 
tations of a dry climate and that 
these strategies (runoff agriculture, 
qanat construction, or specific agro- 
pastoral strategies) have been applied 
over a wide area of desert margins 
from Syria as far south as southern 
Arabia. There is therefore no rea- 
son to assume that there would ever 
have been a distinct line between 
the desert and the sown. Rather the 
transition zone would fluctuate in 
breadth depending upon prevailing 
social, political, and environmental 
circumstances as well as the appli- 
cation of technologies of hydraulic 
management. 

Similarly, there is no single adap- 
tation to mountainous areas. Within 
any given upland area to a certain 
altitudinal limit, one finds at differ- 
ent periods agrarian land dominated 
by tells, landscapes of irrigation, and 
pastoral-nomadic land-use strate- 
gies, or of course, as was pointed out 
in chapter 9, no significant occupa- 
tion whatsoever. 

The apparent increased sig- 
nificance (or at least survival) of 
religious places in mountains and 
deserts is partly a result of these areas 
being situated within the landscape 
of preservation. Nevertheless, written 
texts of various types are persuasive 
in demonstrating that many uplands 
did possess sanctity and provided 
numerous opportunities for cultic 
activity, which set them apart from 
the everyday life of the agricultural 
lowlands. By way of contrast, in agri- 
cultural lowlands, religious places 
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either appear to be concentrated in 
existing settlements or they lack the 
characteristics that make them con- 
spicuous. For example, many small, 
mounded sites may have had more 
of a religious function than is appre- 
ciated, but such features are difficult 
to detect from archaeological surveys 
and instead require the application 
of focused and problem-oriented 
excavation. 


Signature Landscapes and 
Landscape Sequences 


One organizing concept of this book 
has been that "signature landscapes" 
can be recognized within certain 
geographical zones. It is quite clear, 
however, from the examples dis- 
cussed that there are numerous de- 
viations from the norms expressed in 
these models. In all parts of the Near 
East, landscapes are dynamic and 
can switch from one state to another 
(e.g., cultivation to pasture) through 
time. Nevertheless, key land-use 
types can be recognized. Table 10.1 
summarizes some of the main re- 
lationships between the signature 
archaeological landscapes and the 
inferred type of land use. As with 
all models, these simplify a com- 
plex reality, but it is hoped that they 
provide a basis for deeper analysis. 
By way of example, the commonly 
cited notion that communities that 
lived in landscapes of tells must have 
relied to a significant degree upon 
staple production in the form of 
rain-fed cultivation seems eminently 
reasonable. Moreover, that these 
systems frequently employed some 
form of communal land manage- 
ment can be suggested for certain 
time periods. These land-use strate- 
gies may, in turn, have each been 
related to different forms of storage, 
but whether this took the form of 
domestic, communal, or redistribu- 
tive storage systems (Pfalzner 2002) 
remains to be seen. Nevertheless, by 
recognizing key landscape modalities 
it should eventually be possible to 
forge linkages between the landscape 
and certain features of the material 


culture and archaeology recorded 
on the archaeological sites, as well, 
of course, to the biological record 
derived from on-site palaeobotany 
and faunal analysis. 

Archaeological surveys demon- 
strate that marginal areas of the Fer- 
tile Crescent were subject to marked 
population cycles, which resulted in 
phases of settlement being punctu- 
ated by episodes of abandonment or 
substantial decline (S. Rosen 1987). 
Detailed surveys in Upper Mesopo- 
tamia suggest, however, that such 
abandonments were often patchy 
in their spatial expression, with 
large areas being abandoned while 
others experienced apparent growth 
(Algaze 1999; Wilkinson 2000b). The 
pattern of third-millennium settle- 
ment and abandonment in the Jazira, 
although still poorly understood, 
appears to have been variegated. 
Whereas some posit an abrupt phase 
of prolonged drought as being the 
culprit for regional collapse (Weiss 
et al. 1993), others see such declines 
as being a result of the failure of the 
network of interregional trade and 
exchange linkages (Butzer 1997b). In 
many cases, “collapse” is manifested 
simply by a dispersal of population 
into smaller village-sized settlements 
(Wilkinson 1990a; Peltenburg 1999; 
Algaze 1999). In some climatically 
marginal settlements, occupation 
apparently continued after the pos- 
tulated collapse (e.g., Tell Brak), or 
settlements even increased in size 
(e.g., Tell Sweyhat). Although it is 
not yet possible to resolve any of 
these arguments satisfactorily, the 
application of landscape analysis 
must play a significant role in fram- 
ing and understanding such cyclical 
changes. 

As has been argued by Finley 
(1985) and most recently David 
Schloen (2001; 101), early cities 
(especially those in the rain-fed 
zone) were heavily reliant upon 
agriculture for their economic sus- 
tenance. Moreover, this sector must 
have been vulnerable to climactic 
fluctuations. There is, however, no 
reason to assume that all Bronze Age 
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tells were blessed with precisely the 
same balance of economic sectors, 
so that there is no reason to assume 
that external factors would have had 
equal impacts on all settlements. An 
alternative to viewing climate, so- 
cial processes, or economy as forcing 
mechanisms behind settlement and 
landscape change is to examine the 
areas of vulnerability of different 
economic sectors for any given site. 
Whereas some settlements would 
have received most of their suste- 
nance from the production of staple 
crops such as cereals (with trade and 
animal husbandry playing minor 
roles), other settlements (such as 
those on trade routes or in areas 
that favored exchange with pastoral 
groups) would have had an economy 
more reliant on the accumulation of 
wealth. 

Certainly, powertul cities such as 
Ebla generated considerable wealth 
from tribute, taxes, gift exchange, or 
plunder, and this must have made 
them well positioned to override 
climatic fluctuations but vulnerable 
to economic perturbations. A third 
group, namely agro-pastoralists, 
may have held a significant part of 
their wealth in the form of animals, 
usually sheep and goats. The contri- 
bution of these different sectors to 
the economy would therefore result 
in a patterned response to any exter- 
nal stress. For example, a significant 
drought would severely impact the 
economy of sites dominated by 
staple production or agro-pastoral 
production but might leave settle- 
ments with more of their wealth 
derived from trade, exchange, or 
tribute relatively unscathed because 
the latter could to some degree im- 
port food from elsewhere (Wilkinson 
2000a: 6-16). 


The Dynamics of Successive 
Landscapes 


It is clear from the distribution of 
archaeological sites that much of 
Upper Mesopotamia and the eastern 
Mediterranean has been in agricul- 
tural use for millennia, and in such 
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Table 10.1 


Signature Landscape 


Ch. 5: Landscapes of irrigation 
(fig. 5.12) 


Ch. 6: Landscapes of tells (figs. 6.13, 
6.17) 


Ch. 7: Landscapes of dispersal. 
Mode (a), Mediterranean zone and 
Levant 


Landscapes of dispersal. Mode (b), 
the Jazira of Upper Mesopotamia 
(fig. 7.3b) 


Ch. 8: Landscapes of the desert, 
mode (a).(figs. 8.3, 8.8, 8.14) 


Landscapes of the desert, mode (b). 
Cross-desert routes (fig. 8.10) 


Landscapes of the desert, mode (c) 
(fig. 8.14) 

Landscapes of the desert, mode (d) 
(figs. 8.12, 8.13) 


Chapter 9: Landscapes of the 
highlands. Mode (a) 


Landscapes of the highlands. 
Mode (b) 


Landscapes of the highlands. 
Mode (c) 


Landscapes of the highlands. 
Mode (d) (fg. 9.9) 


Landscapes of the highlands. 
Mode (e) fig. 9.12) 


areas low-yield production appears 
to have been sustainable for long 
periods of time (Butzer 1996: 145). 
The heavy use of soils around tells 
during the fourth and third millen- 
nia probably reduced their nutrient 
capacity as well as moisture-holding 
humus. This would have been par- 
ticularly true if crop residues were 
not returned to the soil, as would 
occur, for example, if straw from the 
annual crop was used for the tem- 


Signature Landscapes and Basic Categories of Land Use 


Primary Land Use 


In Mesopotamia, linear zones of palm 
gardens with understory of annuals. 


Extensive and intensive cereal 
cultivation. Perhaps significant 
amount of commonly held fields. 


In addition to staple production on 
fields, increased tendency toward 
olive and vine cultivation in the 
Levant and the subhumid Fertile 
Crescent. 


Extensive cultivation of staple 
products around small, dispersed 
settlements, Vines and olives in 
subhumid areas. 


Oasis cultivation of date palms with 
understory of vegetables. 


Way stations with water-supply 
features and occasional minor 
agricultural areas. 


Mobile pasture on the semiarid and 
arid steppe. 


Transitional agro-pastoralist strategies 
with runoff fields and marginal 
cultivation. 


Landscapes of tells with staple 
production. 


Mixed cropping on terraced fields in 
highland valleys. 


Hilltop settlements with agro-pastoral 
strategies. 

Pastoral nomadic strategies, some- 
times with transhumance to lower 
pastures. 

Mixed farming to supply specialized 
mining sites. 


per of mudbricks for major building 
programs. Such nutrient losses must 
have reduced crops yields as well as 
the support base for rising popula- 
tions unless the situation could be 
counteracted by switching to annual 
cropping. Such a strategy, however, 
by withdrawing more moisture from 
the soil, would then increase the 
potential for crop failures in low- 
rainfall years (Wilkinson 1994). Such 
a delicate balance was exacerbated 
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Secondary Land Use 


Cereal fields beyond palm gardens; 
pasture beyond that. 


Pasture beyond and on semiarid 
steppe. 


Irrigated cultivation along rivers in 
the desert margins. 


Cereal fields and pasture on oasis 
perimeter and downstream. 


Large pasture reserves. 


Use of markets on edge of desert and 
(in some cases) ownership of fields in 
oases. 


Localized runoff or flood agriculture 
irrigated with dams. 


by the fodder requirements of sheep, 
which may have placed further de- 
mands on agricultural production 
systems (Danti 2000). 

Overall, in densely populated 
and climatically marginal areas the 
local subsistence economy was very 
vulnerable to runs of drier years, 
the impact of which could have 
been absorbed by more extensive 
farming systems. By depleting both 
the nutrient base and the moisture 


retention of the soil, high-intensity 
farming systems developed inher- 
ent weaknesses, which then made 
their agricultural production systems 
more vulnerable to episodes of drier 
climate, Even during dry years, how- 
ever, valley floors, by virtue of their 
raised levels of soil moisture, could 
have continued to supply some grain 
production. Moreover, in valleys 
occupied by permanent streams, 
drier conditions could have been off- 
set by irrigation. In such cases, how- 
ever, increased withdrawal of water 
by upstream communities would 
lead to those positioned downstream 
(in the Jazira in drier areas) being 
deprived of essential water. 

Major religious centers may have 
been able to override environmental 
perturbations because their sanc- 
tity would have meant that unlike 
more secular locations, they would 
not have been allowed to collapse. 
One problem inherent in persistent 
urbanization is that such population 
concentrations must have encour- 
aged the spread of infectious disease 
(Redman 1999: 174-175). This situa- 
tion can only have been exacerbated 
if the site was surrounded by water- 
filled brick pits that may have be- 
come transformed into fetid swamps 
as a result of the contamination from 
domestic or animal wastes. 

In sum, cycles of settlement 
growth and decline must therefore 
be seen as resulting from a complex 
range of factors. These cycles must, 
in turn, have exerted a considerable 
influence on the pattern of successive 
landscapes. 

In some cases, changes in settle- 
ment and landscape did not simply 
show linear responses to physical, 
social, or economic determinants. 
Instead, landscapes sometimes ap- 
parently switched from one state 
to another rather than attaining 
long-term static equilibrium. The 
complexity of such landscape dy- 
namics has already been sketched 
by B. K. Roberts, who recognizes 
two fundamental categories of settle- 
ment pattern: stable and unstable 
as well as four main developmen- 


tal processes (Roberts 1996: 127): 
continuity; rapid, often cataclysmic 
change; impact of colonization; and 
the existence of changing economic 
systems. 

Alternatively, landscapes can be 
envisaged to behave in the manner 
of complex adaptive systems, The 
patterns outlined in the next para- 
graph echo the picture expressed by 
human ecodynamics in which en- 
vironment and cultural systems are 
viewed as interacting. Such theoreti- 
cal developments represent an escape 
from the limitations of concepts 
such as adaptation and equilibrium 
(McGlade 1995). Although a sys- 
tem will retain its apparent stability 
until acted upon by external forces, 
there is often a nonlinear and com- 
plex response to any perturbation, 
and so rare and perhaps extreme 
events can suddenly exceed the re- 
silience of the system. As a result, 
perturbations can cause cascades 
of responses throughout the sys- 
tem. Moreover, feedback processes 
play a key role in complex systems 
(e.g., chapters 6 and 8) by either 
amplifying changes or suppressing 
them. A much-commented-on fea- 
ture of such systems is the existence 
of "attractors" (regions to which all 
points of the universe of possibili- 
ties converge), self-organization, or 
"emergent" behaviors (chapter 1; also 
McGlade 1995: 120). 

Complex adaptive systems and 
agent-based modeling provide at- 
tractive models for assessing land- 
scape developments because they are 
capable of dealing with a wide range 
of inputs of social and environ- 
mental data, all of which interact to 
produce complex, occasionally unan- 
ticipated outcomes. Sometimes there 
will even be two outcomes to the 
same scenario, with the result that 
what appears to have been a fairly 
simple trajectory of landscape devel- 
opment will suddenly split to form a 
so-called bifurcation, which results 
in a critical instability followed by 
the creation of a divergent pathway 
of development (see the second case 
discussed below). Although it is all 
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too easy to apply these models in an 
inappropriate manner to qualitative 
data sets such as the landscape, the 
following examples should suffice to 
show that Near Eastern landscapes 
have undergone complex life cycles 
through the millennia with often un- 
anticipated outcomes. Consequently, 
rather than witnessing a "chest of 
drawers" succession of landscapes, 
landscape change appears to pro- 
ceed through time as a chronological 
succession of kaleidoscopes. 

For example, in the Jazira of 
northwest Iraq and northeast Syria, 
the succession from tell-based 
agrarian landscapes with more dis- 
tant pasture lands of the fourth, 
third, and early second millennia 
B.C. was followed by a distinct dis- 
persal of rural settlement that com- 
menced in the late second millen- 
nium and continued during the first 
millennium 8.c. Elsewhere, for ex- 
ample, in the western Khabur basin, 
widespread desertion of sedentary 
settlement in the late third or sec- 
ond millennium n.c. was followed 
by first-millennium resettlement, 
whereas along river valleys, a shift 
toward agricultural intensification 
took the form of lengthy Middle or 
Late Assyrian canals resulting from 
major imperial investments (Kühne 
1990; Morandi 19962). Over large 
areas of the Jazira, the configuration 
of mainly dispersed rural settlement 
persisted through the first millen- 
nium s.c. and A.D., after which there 
followed patchy desertion and re- 
newed pastoral activity during the 
second millennium a.p. Overall, 

a characteristic switch from land- 
scape to landscape appears to have 
taken place in many parts of upper 
Mesopotamia. A common attribute 
of these landscapes appears to have 
been that phases of medium-term 
system stability (tells) were inter- 
rupted by desertion and renewed 
pastoral activity or by phases of colo- 
nization, in conjunction with either 
rain-fed agriculture or irrigation (cf. 
Roberts 1996: fig. 6.4). 

Such cyclicity is captured in a 
rather two-dimensional manner by 
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demographic proxy curves based on 
aggregate settlement area through 
time. These curves, although giving 
an impression of broad-scale popula- 
tion cycles, probably understate the 
spatial and temporal complexities of 
the record, Unfortunately, because 
each successive landscape removes 
part or all of the previous one, many 
parts of the record will be missing, 
especially if they include more lightly 
etched landscapes such as those of 
pastoral nomads. Only under par- 
ticularly favorable circumstances is 
the landscape record preserved. For 
example, the distinctive "landscapes 
of tells" of Upper Mesopotamia de- 
scribed in chapter 6 seem to have 
been preserved by a taphonomic 
fluke in a similar manner that the 
remarkable fossilized lime-cemented 
canals of the Tehuacan valley of 
Mexico have been preserved as a re- 
sult of the precipitation of travertine 
from calcium carbonate-saturated 
groundwaters that fed this system of 
canals (Woodbury and Neely 1972). 
Traditional studies of ancient agri- 
cultural systems frequently assume 
agricultural strategies will be eco- 
nomically rational, but in reality, 
farmers (or agricultural adminis- 
trators) can adopt a wide range of 
strategies that range from conser- 
vative to radical (e.g., maximizing 
production) depending upon their 
circumstances or point of view. This 
is illustrated for a Jazira rain-fed 
farming economy by conservative 
farmers who could elect to con- 
tinue biennial fallow to conserve soil 
moisture and ensure stability of pro- 
duction. More radical farmers (or 
administrators) could seek to maxi- 
mize production by dispensing with 
fallow so as to produce a crop every 
year. The latter strategies would pro- 
vide higher short-term yields but 
would be less stable (as discussed in 
chapter 6). In terms of the landscape 
record, such relatively short-lived 
strategies of intensification might 
result in the extensive field scatters 
recorded at various times and places 
in the Fertile Crescent. Because de- 
cisions on when and how frequently 
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Fig. 10.3 Suggested sequences of landscape change for two 
topographic locations in part of the Yemen highlands. 


to crop would be a function of indi- 
vidual perceptions and the desire 
to replicate (or avoid) neighbor's 
success (or failure), the actual out- 
come would be difficult to predict 
and contingent on a range of social 
and cognitive factors. Consequently, 
the decision to adopt a different 
agricultural strategy may itself be 
conditioned by changing economic 
circumstances and itself could lead 
to a range of outcomes depending 
upon the individual farmer and his 
decision-making circumstances. An 
indeterminate factor must there- 
fore be included in our models of 
agro-ecosystems to allow for such 
contingencies, 

In highland Yemen, as in Upper 
Mesopotamia, settlement-landscape 
trajectories followed a succession of 
different states (fig. 10.3). The pos- 
tulated dichotomy between Bronze 
Age cultivation of near-site fields 
and basin-floor pastoralism gave way 
during the Iron Age to the gradual 
encroachment of cultivation onto 
basin floors. ‘The transformation 
of this patchwork of fields or ter- 
races during the Himyarite period 


towards a dual economy with a sup- 
plementary layer of high-investment 
dam irrigation appears ultimately 
to have been unsustainable in many 
localities. This is because many dams 
were vulnerable to high floods and 
were swept away to be replaced by 
simple flood cultivation systems (sayl 
cultivation) or a reemphasis on ter- 
raced agriculture. In turn, terraced 
cultivation showed an interesting bi- 
furcation. Where rainfall was higher 
and terraced agriculture was main- 
tained over many centuries or mil- 
lennia, the landscape often became 
remarkably stable, and so erosion 
and runoff were minimized. In con- 
trast, in drier areas where terraced 
agriculture had been transitory and 
probably restricted to the Bronze 
Age, slopes suffered heavy erosion, 
and landscapes (apart from the culti- 
vated valley-floor lands) underwent 
considerable instability and erosion. 
Similar flips in landscape systems 
may be suggested for highland Ana- 
tolia, where at elevations close to 
the upper limit of cultivation, eco- 
logical constraints must have placed 
severe limitations on staple food pro- 
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duction, and alternative economic 
strategies represented viable options. 
Although one such option was to 
focus on pastoral production, winter 
cold and limitations of fodder must 
have severely restricted the scale of 
pastoral systems, and so transhu- 
mance would represent the most 
appropriate solution. Such responses 
to altitudinal zonation may, in turn, 
result in the development of long- 
distance exchange networks such as 
are well known in traditional society 
in the Andes (Moran 2000). Not only 
does transhumance enable upland 
pastures to be used more effec- 
tively, it also allows for a dual use 

of the land, one by intrusive mobile 
communities and a second by local 
more sedentary groups, as well as a 
wide range of mutual interactions 

in between to allow for differences 
in plant and animal production. 
Overall, long-term patterns of land 
use may therefore have alternated 
between a dominantly cultivation- 
based land use on the one hand and 
pastoralism on the other, with a wide 
range of strategies in between. 

Not only do transhumant strate- 
gies influence the highlands, they 
also impact neighboring lowlands 
that would have supplied seasonal 
grazing lands. Probably the best 
examples occur within the Upper 
Khabur basin, which fall within the 
range of the winter grazing of high- 
land nomadic groups, as well as the 
summer grazing of bedouin. Such 
areas may therefore have experi- 
enced triple land usage during any 
one year: (1) year-round cultivation 
and pasture from local sedentary 
communities; (2) winter grazing for 
transhumant groups who arrived 
from the neighboring Anatolian 
highlands; (3) summer grazing from 
the nomads of the Arabian steppe 
to the south. If such triple usage 
was in operation at any time during 
history, this may have contributed 
to social stress among the local in- 
habitants because of conflicts over 
pasturage rights. Moreover, mul- 
tiple land usage would have exerted 
considerable physical stress on eco- 


systems, which may account for the 
highly degraded appearance of these 
landscapes today. 


Landscape Management 


The management of natural re- 
sources appears to have been a key 
factor in landscape development 
in the ancient Near East. On the 
one hand, a close relationship with 
the environment could have made 
communities vulnerable to environ- 
mental fluctuations, whereas on the 
other, this would have armed them 
with the appropriate techniques to 
override many social or climatic 
perturbations. The management of 
riverine environments in Mesopo- 
tamia (chapter 5), the use of runoff 
agriculture in the desert margins 
(chapter 8), and terraced agricul- 
ture in the uplands (chapter 9) all 
appear to result from the formal- 
ization and management of natural 
processes. In each case, early farm- 
ing communities had a sufficiently 
intimate knowledge of the land and 
its biological resources. Simply by 
managing available resources, such 
as by controlling the flow through 
a levee break or guiding normal 
floodwaters on to the land, it was 
possible to enhance production and 
take the first steps towards the de- 
velopment of a "cultural" landscape. 
This of course is not a new concept 
(see Sherratt 1980; Roberts 1998). 
Nevertheless, it is significant that in 
southern Mesopotamia, such man- 
agement may have led to increases 
in the scale of agricultural systems 
with simple levee-break irrigation 
leading (geomorphologically at least) 
towards fully fledged avulsion and 
channel bifurcation that enabled the 
irrigation system to expand and an 
entirely new set of land-use patterns 
and/or power relations to emerge. 
The concept of resource manage- 
ment neither is deterministic nor 
does it necessarily lead to the land- 
scape attaining a long-term static 
equilibrium. Because landscapes re- 
sult from the action of social groups 
within a physical environment that 
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itself has been altered by earlier so- 
cial groups, it is crucial to identify 
social aspects of landscape manage- 
ment. By analogy with modern-day 
societies, many archaeological land- 
scape features can be inferred to have 
been operated and administered by 
either families or small communi- 
ties (Netting 1993). In other words, 
the day-to-day operation and man- 
agement of the agrarian landscape 
was done at a local level, and growth 
was probably effected by incremental 
investment when new fields or instal- 
lations were required. In many cases, 
this probably resulted in the piece- 
meal extension of fields or irrigation 
systems that ultimately produced the 
"organically evolved" landscapes that 
are so common throughout the Near 
East. 

The operation of such local rules 
can result in a deceptive degree of 
apparent landscape organization. For 
example, in Yemen during the first 
millennium s.c. and A.p. there was 
probably a transition from rain-fed 
terrace fields in the moist highlands, 
through small-scale runoff cultiva- 
tion in semiarid arcas, to massive 
flood-runoff systems along the desert 
margins. Each land-use system ap- 
pears well configured and adjusted 
to its local environment so as to give 
the impression that each local con- 
figuration forms a component part 
of one large system. Clearly, how- 
ever, each land-use system developed 
over long periods of time as a result 
of local actors obeying local rules 
of behavior. Only in the largest sys- 
tems around sites like Marib was any 
large-scale coordination required. In 
a similar manner, the radial agrarian 
landscapes around tells in Upper 
Mesopotamia and many of the bifur- 
cating channel systems of lowland 
Iraq could have been managed at the 
local level without the necessity of 
being coordinated by a centralized 
administration. Such fundamental 
configurations may again be emer- 
gent properties of localized processes 
of land-use control. 

If investment exceeds the in- 
cremental input provided by local 
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communities, however, then a more 
formalized landscape may have re- 
sulted because a greater area of land 
could be developed and laid out at 
one time. In Iran when landlords 
supplied high levels of investment to 
enable new qanats to be constructed, 
these systems were capable of sup- 
porting entire villages. At its most 
extreme, such investment resulted in 
the laying out of entire landscapes, 
either as a result of deliberate colo- 
nization, such as was epitomized 
by some Neo-Assyrian settlement 
policies, or as occurred during the 
Sasanian period in parts of western 
Iran and [raq, Such administered 
systems, however, were of such a 
large scale that they failed to be sen- 
sitive to local soil and hydrological 
environments, with the result that 
extensive waterlogging and saliniza- 
tion could result (Adams 1981). 
What we see when natural re- 
sources are managed to provide 
enhanced land-use productivity is a 
classic case of “we shape the envi- 
ronment, and it shapes us” (or vice 
versa): 


— By managing the environment, 
humans become reliant upon it. 

— Human communities therefore 
become vulnerable to environ- 
mental perturbations. 

— Alternatively, management 
strategies also enable people to 
override environmental pertur- 
bations. 

— If pursued at a sufficiently large 
scale (as in large-scale irriga- 
tion systems) or at a sufficient 
intensity (e.g., by violating fal- 
low), societies then become 
vulnerable to an entirely new 
set of environmental problems 
such as salinization, reduced soil 
moisture, more pests, and so on, 
which makes them more vulner- 
able to catastrophic declines in 
production. 


Clearly, there is no single trajectory 
along which human-environment 
interactions develop. Neither does 
the environment simply drive human 
agricultural practices. Rather, cli- 


matic and human factors are inti- 
mately related, with each influencing 
the landscape in a complex pattern 
of intertwined relationships. The 
cultural landscape that remains is 
therefore frequently the result of 
these complex interactive processes. 
To sort out which factor was the 
causal mechanism behind change 
can be extremely difficult. 


Future Prospects 


The record of landscape develop- 
ment in the Near East is clearly 
complex, and the technical and theo- 
retical tools for dealing with such a 
range of variables are not yet fully 
developed. Nevertheless, it should 
be clear that landscape archaeology 
has a major role to play in an under- 
standing of the development of 
ancient Near East society and cul- 
ture because it provides a unique and 
geographically broad view of large 
regions through extended periods 
of time. At the outset, it is essen- 
tial to examine the archaeological 
record in terms of its likelihood 
of being preserved. Without some 
idea of how much of the landscape 
has been lost as a result of tapho- 
nomic processes, we cannot even 
start to understand the landscape 
that survives. This issue is particu- 
larly urgent today because vast areas 
of the Middle Eastern landscape and 
its archaeological sites are being irre- 
trievably lost as a result of flooding 
behind major dams, highway and 
urban development, and new levels 
of intensive agriculture. Virtually 
every survey or landscape project 
now entails some degree of salvage 
archaeology. Unless steps are taken 
to halt the destruction (or at least to 
record what is being destroyed), very 
little of the ancient landscape and 
archaeological sites will remain for 
future generations to study, 

Because the landscape is both 
a physical and a cultural entity, 
landscape studies should neces- 
sarily develop on a broad front. In 
the future, phenomenological ap- 
proaches will play an important role 
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in the development of the field of 
Near Eastern landscape archaeology 
because the landscape in its entirety 
is experienced by the human popu- 
lation, either directly or indirectly, 
and therefore plays an ideational or 
cognitive role in everyday life. More 
specifically, many landscapes contain 
natural features that have played a 
long-term religious role in the lives 
of both local people and entire cul- 
tures. Such perceptions are often 
underrepresented in conventional 
studies of “economic” landscapes 
or subsistence economies. By map- 
ping both economic and ideational 
landscapes, it should be possible ta 
reconstruct compound landscapes 
in which both types of features can 
be recognized, probably as complex 
and intertwining palimpsests, to 
provide a deeper understanding of 
landscapes than has been sketched 
herein. 

Rather than leading to the devel- 
opment of a new subfield, the study 
of ideational landscapes should be 
integrated with those of economic 
landscapes because, as Lansing 
(1987) has shown for Balinese water 
temples, the economic and idea- 
tional facets of life tend to be deeply 
intertwined. 

Complex adaptive systems and 
dynamic agent-based modeling will 
surely play an important role in 
any future understanding of the dy- 
namics of landscape development, 

a point well made by recent studies 
by Kohler and Gumerman (2000) 
and Adams (2001). A start has al- 
ready been made in applying such 
principles to ancient Egypt (Lehner 
2000). Nevertheless, the results from 
such exercises can provide only some 
loose guidelines to potential de- 
velopmental trajectories, and as Jim 
Doran has pointed out, modeling 
will probably be used more to gener- 
ate "sets of trajectories" rather than 
single solutions (Wright 2000: 380). 
That such multiple trajectories may 
be detectable is perhaps starting to 
become evident from the examples 
illustrated above. By harnessing the 
powers of agent-based modeling, a 
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wider range of landscape scenarios 
should become evident. 

Despite the appeal of employing 
the modeling capabilities of com- 
plex adaptive systems, it is advisable 
to recognize that more traditional 
evolutionary models such as chief- 
dom, state, and territorial empire 
can be perceived in the landscape 
record, possibly because these stages 
relate to stable “emergent” states 
of complex systems. Moreover, it 
is necessary to place the develop- 
ment of such sociopolitical con- 
figurations and their settlement 
landscapes within a larger frame- 
work to incorporate the full range 
of settlement/landscape variation 
that is recognizable from recent re- 
gional studies. Finally, although the 
complexity of the landscape can be 
captured within broad theoretical 
frameworks, much more fieldwork is 
required to test the proposed models 
and to provide more detail at both 
the local and regional level. 
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Votes 


Chapter 2. Environmental Context 


1. This proxy climatic curve has yet to 
be published with radiocarbon dates as 
control. Recent analyses suggest that it 
might be as much as one thousand years 
in error (Roberts 2002). Consequently, 
this must be regarded as a preliminary 
result. 

2. Whether the large Hellenistic city 
of Thaj is actually ancient Gerrha' has 
been much debated, but the presence of 
a relict arm of the sea in this location 
raises the possibility that the sabkha may 
have originally been the bay of Gerrha’ 
This provides some support for Thaj 
being ancient Gerrha' (Barth 2001; see 
also Potts 1990: 89 for archaeological and 
historical discussion of Gerrha'). 

3. For a critical discussion of this issue, 
see Grove and Rackham (2001: 328- 
350), who point out that delta expansion 
in the Mediterranean cannot be dem- 
onstrated to always have resulted from 
human-induced accelerated erosion. 

4. This summary of data is from vari- 
ous sites around the Mediterranean 
basin. Deviations from the illustrated 
patterns are quite common, and overall, 
the relationship between climate, land 
use, and sediment yield is very complex. 
They do, however, serve to illustrate 
some salient trends. 


Chapter 3. Recording the Ancient 
Near Eastern Landscape 


1. The new monographs provide a 
summary of the archaeological remains 
according to individual 1:20,000 map 
sheets. Following introductory sections 
on the environment, the reports record 
existing and ancient roads; an archaeo- 
logical overview of each significant 
period, together with a summary of indi- 
vidual features such as sites, cairns, lime 
kilns, reservoirs, bell-shaped cisterns, 
and threshing floors; and an outline of 
the current population of the area. 


Chapter 4. Elements of Landscape 


1. Nevertheless, steep-sided aqueducts 
do exist. For example, the Humeima 
aqueduct in Jordan has, in places, a 
gradient of between 10 and 45 degrees 
(Oleson 1991: 49). 

2. Near Eastern examples have been 
recorded from Samosata, Perge, and 
Aspendos in Turkey (Hodge 2000). 

3. They normally exhibit sparse scat- 
ters of pottery with a narrower range of 
types than is found on sedentary sites 
(Cribb 1991: 76). 

4. These are microscopic calcium 
carbonate spheres that occur in the 
stomachs of ruminant animals and that 
also can be found in dung as well as in a 
range of archaeological sediments (Canti 
1998). 


Chapter 5. Landscapes of 
Irrigation 

1. The Samarran period dates from 
cà. 6000 B.C. until around 5400 B.C. 

2. These site areas were suitably cor- 
rected to variable lengths of ceramic 
periods using Dewar's methodology 
(Neely and Wright 1994: 210-213). 

3. These are very low rises of land 
contained within the plains. These are 
thought to be islands of ancient (i.e., 
Pleistocene) sediments surrounded 
by the younger sediments of the plain 
(Pournelle in press 2001b). 

4. Note that according to Paepe and 
Baeteman (1978), the main early- to 
mid-Pleistocene channels were through 
the Tharthar depression, as well as the 
Habbaniyah-Abu Dibis depressions along 
the west side of the plains. 

5. Usually, organic matter occurs at 
less than 1 percent, according to Buringh 
(1960: 253); see also Mabbutt and Floret 
(1980: 194-196). 

6. E-mail communication from 
Robert Adams 23/1/01; sec also the 


southernmost channel on figure 5.11 and 
Wright 1981: 327-328. 

7. Morony (1994), however, suggests 
à more nuanced scenario. Rather than 
there being a reduction in settlement in 
Early Islamic times, Morony sees instead 
a reorientation towards a newly com- 
mercialized economy in the Early Islamic 
period. These various interpretations are 
based around details of dating Sasanian 
and Early Islamic pottery, which are 
beyond the scope of this book. 

8. For pre-Sargonic to Old Babylonian 
periods, Powell (1985) has argued that 
the evidence is equivocal for a major shift 
from wheat to barley cultivation as well 
as for a decline in yields. 


Chapter 6. Landscapes of ‘fells 


1. For settlements in Upper Mesopo- 
tamia there is less evidence for temples 
occupying central and highly visible 
locations as in southern Mesopotamia. 
Although northern cities of the third 
millennium s.c. did function as religious 
centers, in many cases, temples appear 
to have been scattered through different 
neighborhoods. According to Stein, their 
context implies that they functioned for 
lineage-based groups rather than being 
ritual centers for an entire community 
(Stein 2001), Nevertherless, at Alalakh 
a sequence of temples did remain in 
virtually the same location for much of 
the second millennium p.c. This implies 
some degree of religious continuity on 
this site. 

2. This is compared to the 70-95 per- 
cent of the Negev loessic soils (Tsoar 
and Yekutlieli 1993; Buringh 1960: 220; 
Mulders 1969). 

3. Where rain fell between 200 and 
400 mm per annum, although normal 
yields would have sufficed to feed a 
family (either nucleated or a fairly small 
extended family) and perhaps some craft 
specialists or nonagricultural personal, 
in dry years (or areas) there would have 


been insufficient food to cover both 

sets of needs. Moreover, the lower the 
yield, the less each agricultural unit (be it 
family or palace based) would be able to 
supply as a surplus. In other words, for 
every additional dependent individual, 
more agricultural producers would be 
required to support them. 


Chapter 7. The Great Dispersal 


1. The photographs were made in 1953 
(by Hunting Surveys) for the Jordanian 
southern Hauran (Kennedy 1995: 276) 
and in 1929-1930 for the Syrian Hauran 
(Gentelle 1985). 


Chapter 9. Landscapes of the 
Highlands 


1. Albeit, the difficulty of communi- 
cating may be ameliorated by high levels 
of investment in roads or paths as can 
be found in the system of Inka roads 
(Trombold 1991) as well as in parts of the 
Yemen highlands. 

2. Owing to the absence of trees in 
the Tsakahovit plain, the elevation of 
the boundary between the tree line and 
subalpine pastures is difficult to estimate, 
but in neighboring Iran, Bobek (1968) 
estimates this limit at varying eleva- 
lions between ca. 1,980 m and 2,743 m 
above sea level. This suggests that the 
fortress sites (at elevations between 2,000 
and 2,400 m) developed in the transi- 
lion zone between the upper limit of 
woodland and the subalpine pasture 
above. 

3. That is, the cutting of trees down 
to a stub, which then sprouts a series of 
new stems in future seasons (Grove and 
Rackham 2001: 48-49). 

4. For alternative views of this “Hi- 
malayan dilemma," see Ives and Messerli 
(1989) and Haigh (1994). 


Chapter 10. Landscape Trajectories 
in Time and Space 


1. This is well illustrated by Ebla, 
which during the mid third millennium 
s.c; ruled over a large part of western 
and central Syria, but at ca. 56 ha was 
relatively modest in scale compared to 
sites such as Qatna, Leilan, Hamoukar, 
Mozan, or Kazane Hóyük. In these cases, 
there is no obvious correlation between 
a settlement's size and its political clout 
(cf. Marcus 1998). 

2. As noted in chapter 6, both the 


high productivity of irrigation and the 
presence of numerous channels for 

the transportation of bulk goods must 
have contributed considerably to the 
growth of southern cities. The latter fac- 
tor, especially, would have counteracted 
the limits placed on settlement growth 
by virtue of their limited agricultural 
hinterlands of these southern cities. 
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Glossary 


‘ayn. Arabic for spring of water. 

aggradation. The accumulation and 
building up of sediments, frequently 
ona valley floor, 

albedo. The proportion of incident light 
reflected from the earth's surface. 

allocthonous. Materials derived from 
or processes occurring outside the 
system, 

alluvial. Deriving from a river. 

ams (Accelerator Mass Spectrometry) 
dating. Method of radiocarbon dating 
that entails the direct measurement of 
the ratio of different carbon isotopes. 
Important for landscape studies be- 
cause this method can be applied to 
very small samples, 

anaerobic (or anoxic), Without oxygen. 

anastomosing. A river with multiple 
channels the major distributaries of 
which branch from and rejoin the 
main channel. 

anthrosol. A soil whose main char- 
acteristics are the result of human 
activity. 

aquifer. Water-bearing stratum of per- 
meable rock, sand, or gravel. 

archaeozoology. The study of faunal 
remains from archaeological sites 
to reconstruct the environment, the 
subsistence economy, or human diet. 

assemblage. Group of artifacts or bio- 
logical materials occurring together at 
a particular time and place. 

augering. The use of a drill (operated 
by hand or machine) to determine 
the depth, stratigraphy, and nature of 
sediments. 

autochthonous. Opposite of alloctho- 
nous. Materials produced in situ or by 
processes occurring within a system. 

avulsion. An abrupt shift of a river chan- 
nel in favor of a new course. This 
frequently, but not necessarily, en- 
tails the abandonment of an earlier 
channel. 

basalt. Dense igneous rack, usually gray 
or black in color and containing basic 
plagioclase and augite. 


bedload. The sedimentary material, 
usually coarse, transported along the 
bed of a river. 

bedouin, bedu (or badw). Tribal nomads. 

bioclastic. Adjective for a rock or min- 
eral that has attained its present form 
through the action of living organ- 
isms. 

bioturbation. The churning and mixing 
of deposits by organisms. 

bir. Arabic for water well. 

birkeh. Arabic for water tank or cistern. 

braided channel. A multiple river chan- 
nel with numerous branches around 
intervening bars or islands of sand 
or gravel. Braided channels are less 
sinuous, are wider, and exhibit steeper 
long profiles than so-called single- 
thread channels. 

calcic xerosol. One of the characteristic 
soils of the Fertile Crescent, occur- 
ring where rainfall is between 300 
and 500 mm per annum. Usually de- 
veloped on calcareous sedimentary 
rocks. Reddish brown in color, usually 
with a horizon enriched in calcium 
carbonate soft concretions, locally 
becoming a hardened calcrete-type 
horizon. These are fertile soils nor- 
mally suitable for wheat and legumes; 
barley predominates near the margins 
of rain-fed cultivation. 

calcrete. A deposit of calcium carbonate 
that can include powdery to nodu- 
lar states but frequently is cemented 
into a hard mass as a result of the re- 
deposition of calcium carbonate from 
solution. Also known as caliche. 

carrying capacity. The number of 
humans or animals that can be sup- 
ported in a specific ecological or 
economic situation. 

central places. Administrative or eco- 
nomic centers with dependent hinter- 
lands. 

centuriation. A regular grid of square 
plots of land subdivided according to 
Roman systems of land measurement 
and laid out as a result of Roman 


policies of land allotment. Usually 
assigned to colonists or veterans. 

chiefdom. A ranked society ruled by a 
chief; usually a small-scale polity with 
a permanent ritual and ceremonial 
center. 

collective burial. Grave in which large 
numbers of inhumations or parts of 
bodies have been collected within one 
burial chamber. 

colluvial. Slope deposits accumulated by 
gravity flow, overland flow, and soil 
wash. 

complex adaptive system. Systems con- 
sisting of interacting entities or agents 
that adopt rules of behavior also based 
upon those of other agents. Agents’ 
behaviors can adapt to those of other 
agents as experience accumulates so 
that the systems behavior can attain 
an emergent or self-organized state 
(see also self-organization). 

core (ocean). Cores drilled through 
sediments underlying the seabed. 
Microfossils and geochemical data 
derived from the cored sediments 
provide a proxy record of long-term 
climate change. 

corona, Satellite photographs of the 
CORONA program taken by U.S. mis- 
sions for intelligence purposes during 
the late 1960s and early 1970s. 

crevasse splay. The breach of a river levee 
by a minor channel (crevasse channel) 
that results in the accumulation of a 
fan- or tongue-shaped accumulation 
on the flood plain. 

C-transforms. Term coined by Michael 
Schiffer to describe formation pro- 
cesses of the archaeological record 
attributable to cultural processes. 

cultural-historical approach. Archaeo- 
logical investigation that emphasizes 
description and empirical testing 
rather than explanation and process. 

dar. Tribal territory also known as dira. 

deflation. The removal of sediments by 
strong winds, frequently associated 
with arid environments. 
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demography. The study of the structure 
and dynamics of populations. 

dendrochronology. Dating by counting 
the annual growth rings in trees and 
old timbers. 

desert varnish. A black or brown coat- 
ing of iron, manganese, and clay that 
coats the surface of building stones, 
surface stones of a desert pavement, or 
bedrock surfaces and that appears to 
darken with age. 

diachronic, Through time. 

early state module. Political unit that 
forms a building block in state forma- 
tion and considered to be of roughly 
similar size wherever it occurs. 

ecological determinism. A form of ex- 
planation in which it is assumed that 
changes in the environment have 
determined changes in human society. 

endogenous. Derived from within. 

ENSO (El-Nino-Southern Oscillation). 
An oscillation of weather patterns that 
relates to the strength of the atmo- 
spheric pressure gradient across the 
South Pacific. 

eustatic. Changes of sea level that occur 
worldwide, primarily as a result of the 
melting or growth of ice sheets, which 
provides a rise and fall, respectively, of 
sea level. 

exogenous. Transformations originating 
from outside the system. 

falaj. A system for distributing water; in 
Oman these are usually underground 
channels equivalent to the qanat. Note 
that the term can also refer to open 
channels. 

field scatter. Extensive scatters of arti- 
facts, usually small potsherds, scat- 
tered across the ground surface, fre- 
quently on the surface of fields. Field 
scatters are usually found off site, and 
are often associated with the spread- 
ing of organic waste on the land as 
fertilizer in antiquity. 

flotation. The technique of separating 
carbonized plant materials from their 
soil matrix by immersion in water. 

garrigue, Plant communities of the Medi- 
terranean area, usually characterized 
by undershrubs or “dwarf shrubs.” 

geoarchaeology. The study of sediments 
and soils in association with archaeo- 
logical sites or features; or archaeo- 
logical research using the methods 
and concepts of earth sciences. 

geomorphology. The study of the forma- 
tion of landforms and their associated 
sedimentary formations. 

geo-referencing. Refers to the location 


of a thematic layer of a Gis in space as 
defined by a coordinate system. 

ghayl. Arabic term for perennial flow in 
a dry streambed (wadi). 

Gis (Geographic Information System). 
À computerized system for integrat- 
ing, viewing, and analyzing spatial 
data related to the surface of the earth. 

gley. A soil characterized by blue, gray, 
or olive colors, usually resulting from 
chemical reduction (and localized 
oxidation) of iron compounds in 
the soil matrix under anaerobic and 
waterlogged conditions. 

gossan. A mining term referring to iron 
oxides created by weathering in asso- 
ciation with a sulfide mineral deposit. 
Often associated with ancient mines. 

Ges (Geographic Positioning System). 
A small hand-held device for fixing 
geographical locations. 

hadhar. Arabic term (hddaar) referring 
to settled peoples. 

hajj. The Muslim pilgrimage to Mecca. 

hectare (ha). 100 X 100 m or 2.471 acres, 

hema, hima, Areas of the semiarid or 
arid steppe in which grazing, wood 
gathering, and other activities are re- 
stricted. Grazing can only take place 
during part of the year. 

hollow way. See linear hollow. 

Holocene. The postglacial period of the 
geological record beginning some 
10,000 radiocarbon years ago, or 
11,500 years cal. B.P. 

homeostatic. The process by which nega- 
tive feedback occurs so that the system 
remains in its equilibrium state. 

homer. A measure of ancient capacity 
used in the Near East. Ultimately, 

a natural unit that defines approxi- 
mately the weight that a donkey can 
carry, namely, some 90 kg. This works 
out at approximately 150 liters of 
barley or 120 liters of wheat. 

horizon (of soil). Horizontal features of a 
soil profile defined either by weather- 

ing or by the accumulation (usually 
within the soi] matrix) of humus, iron, 
clay, calcium carbonate, and so on. 
Soil horizons are not to be confused 
with sedimentary deposits or layers. 

hunter-gatherers. A term for small-scale 
mobile or semisedentary societies 
whose subsistence needs mainly de- 

rive from hunting wild game and 
gathering plant products (R and B 
488). 

ice cores. Borings through the Arctic 
and Antarctic ice caps. Analysis of 
geochemical indicators contained 
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within layers of ice, or voids within 
the ice, provides a sensitive record of 
long-term climate change. 

ideational. According to the Oxford En- 
glish Dictionary, either the formation 
of ideas or mental images of things 
not present to the senses or culture 
based on spiritual values or ideas. In 
terms of landscapes, ideational can 
relate to landscapes of the mind or 
mental landscapes. 

TKONOS. Commercially available satellite 
imagery first launched in 1999 with a 
resolution of 1 m. 

inorganic. Derived from molecules based 
primarily on elements other than 
carbon. 

intensification. The derivation of in- 
creased production from the land by 
the investment of increased labor and 
other inputs. 

isostatic, Changes in the earth's crust in 
which compression and unloading, 
usually by large masses of ice, result 
in land masses becoming depressed 
or elevated. Specifically, this results in 
local sea-level changes in contrast to 
more region-wide sea-level changes 
characteristic of eustatic changes. 

isotope. Forms of an element whose 
nuclei contain the same number of 
protons but different numbers of 
neutrons. 

jabal/jebel. Arabic: mountain. 

khirbeh. Low mound or series of mounds 
of cultural debris. Arabic for ruin. 

kranzhügel. German term for a class of 
tells surrounded by a circular mound 
representing a defensive wall within 
which occurs a flat, usually circular, 
city mound. Originally recorded by 
Max von-Oppenheim in the steppe 
regions of northern Syria between the 

Balikh and Khabur river valleys. 
kurkar. Low ridges made of a cemented 
calcareous sandstones, usually formed 
parallel to the coast of Israel, 

LANDSAT. Satellite images taken from 
the earth resource satellites of NASA. 
First launched in 1972 (Landsat 1) 
these multispectral images were taken 
from satellites orbiting the globe 
along north-south orbits at a nominal 
altitude of 900 km. 

Late-glacial maximum. A brief phase 
of the last glacial period between 

about 17,000 and 20,000 years before 
present, representing the phase of 
minimum global temperature. 

levee. Low ridge on top of which a river 
flows. Mainly consists of the sands and 
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silts deposited on the flood plain im- 
mediately adjacent to the channel and 
on the neighboring flood plain. Levee 
can also refer to sediments cleaned 
out of and dumped beside a natural or 
artificial channel. 

limes. A term that refers to the admin- 
istered border region of the Roman 
empire, sometimes including military 
roads and other military installations. 

lineage. Group claiming descent from a 
common ancestor. 

linear hollow. Usually a shallow, fairly 
straight valley that runs between 
sites or radiates from sites and is 
frequently discordant to the natural 
drainage. Often difficult to discern 
on the ground, hollow ways (or lin- 
car hollows) are most evident on air 
photographs or high-resolution satel- 
lite images, where they can also be evi- 
dent in the form of soil or vegetation 
marks, 

lipid. A large class of water-insoluble 
organic substances found in living 
cells, primarily including fats, oils, 
and waxes. 

locational analysis. Usually refers to 
the quantitative analysis of the dis- 
tribution of settlements and land-use 
zones, frequently employing principles 
of economic geography. 

loess, Fine-grained sediments mainly 
comprising wind-blown silt and very 
fine sand. 

magnetic susceptibility. The propensity 
of a sediment to become magnetized, 
usually determined by the abundance 
of ferro-magnetic minerals. 

maquis. Mediterranean vegetation domi- 
nated by shrubs or small trees (often 
less than 5 m in height); also referred 
to as macchia. 

matrix. Relatively fine-grained mass 
of the soil within which the coarser 
particles are embedded. 

micromorphology. The microscopic 
study of thin sections or slices made 
through soils hardened by the impreg- 
nation of a resinlike material. 

midden. The accumulation of domestic 
waste, ash, and other materials, often 
around the edge of a settlement or 
individual houses. When dominated 
by marine shells, these are termed 
shell middens. 

model. An idealized representation of 
reality. 

mollisol. Soils with a thick, dark, base- 
rich, humus-rich horizon (mollic 
horizon). The mollic horizon develops 


close to the surface, but it can also 
form a distinctive subsoil horizon of a 
palaeosol. 

multispectral (MSS). Refers to satellite 
sensors that can receive electromag- 
netic radiation from the earth in the 
form of discrete narrow wavebands. 
The wide range of spectral radiation 
received by multispectral sensors 
enables various types of vegetation, 
soil moisture, soil classes, and geo- 
logical features to be recognized. It is 
also possible to distinguish between 
ashy archaeological materials and the 
surrounding natural soils. 

negative feedback. A process that acts 
to dampen the potentially disruptive 
elfects of external inputs; acts as a 
stabilizing mechanism in a complex 
system. 

North Atlantic Oscillation. An index 
of the periodic fluctuation of pres- 
sure conditions in the North Atlantic, 
represented by the difference between 
sea-level pressure in the Azores and 
Iceland. High values of the NAO are 
associated with stronger mid-latitude 
westerly circulation over Europe. 

N-transforms. Term coined by Michael 
Schiffer to describe formation pro- 
cesses of the archaeological record 
attributable to natural or noncultural 
processes. 

obsidian. Natural glass formed from 
cooled lava. 

off-site survey. A form of archaeological 
survey that recognizes the importance 
of recording features and artifact scat- 
ters that occur beyond the limits of 
conventional archaeological sites (see 
also field scatters). 

ophiolite. A dark ultra basic igneous 
rock often emplaced into the earth's 
crust along mid-oceanic ridges. 

optical luminescence dating. A tech- 
nique of dating sediments in which 
trapped electrons within the minerals 
are activated to emit light in propor- 
tion to their age. The range of dates 


obtainable is from between a few years 


and roughly one million years. 
organic. Derived from molecules based 
primarily on the element carbon. 
oxidation. An increase in the formal 
charge of an atom by removal of elec- 
trons. In soils, this manifests itself as 
reddened or orange forms of iron. 
palaeoethnobotany. The study of plant 
remains (usually in the form of car- 
bonized seeds or charcoal) from 
archaeological contexts. 


palaeosol. An ancient soil that is no 


longer actively forming today. In some 
cases, these form a sequence of buried 
soil horizons; in other circumstances, 
a palaeosol can be exposed at the 
present ground surface but exhibits 
evidence that it includes relict features 
inherited from earlier phases. 


palimpsest. Literally, a parchment that 


has traces of several phases of writing 
on it. When applied to landscapes, 
palimpsest refers to many phases of a 
landscape of greater or lesser visibility 
that show evidence for the history of 
that landscape. 


palynology. The analysis of fossil pollen 


to reconstruct the history of vegeta- 
tion. 


parna. An Australian term referring to 


silt-clay aggregates that form aeolian 
dunes. In the Middle East these par- 

ticles are frequently derived from the 
erosion of preexisting soils, marshes, 
lakes, or clay beds. 


path dependence. The tendency of an 


earlier stale of a system to influence 
subsequent stages of the development 
of the system. 


penstock. A built feature along a water 


channel for regulating flow. For water 
mills, this specifically refers to a large 
masonry structure that raises the 
channel to an appropriate elevation 
before the water is led into a vertical 
pipe to power the mill. 


phenomenology. According to Webster's 


Dictionary, the study of the develop- 
ment of human consciousness and 
self-awareness. In terms of the land- 
scape, the term refers to how people 
experience and move about the social 
landscape. 


phosphate. An organic compound of 


phosphoric acid, 


phytolith. Microscopic particles of silica 


(SiO;) derived from the cells of plants. 
These remain in the soil and can pro- 
vide information on the general types 
of vegetation present plus information 
on past land-use practices. 


pilgrim routes, Regularly used routes 


by pilgrims to reach major religious 
centers. 


playa. The floor of an enclosed basin 


usually in an arid region. Playa floors 
are flat, are usually of clay, and can 
contain salt flats or temporary lakes. 


Pleistocene. The geological period that 


covers the glacial and interglacial 
cycles from around 2 million years ago 


until the beginning of the Holocene 
period some 11,500 years ago. 

pluvial. Period of increased wetness, 
often reflected in higher lake levels 
and resulting from a combination of 
increased precipitation and decreased 
evaporation, 

point bars. Sedimentary deposit on the 
inside of a meander bend where flow 
velocity is usually lower than in the 
main channel. 

polity. Political unit or group, usually of 
large scale. 

positive feedback. In systems theory, 
refers to a state of a system in which 
changing output of the system results 
in further growth of the system. 

post-processual. A range of schools of 
archaeological thought that developed 
as a reaction to the functionalist- 
processual school. As with post- 
modernist thought, this school 
emphasizes individual action, sub- 
jectivity, diversity, and relativism. 

processual. In contrast to post-processu- 
alism, this school emphasizes the 
dynamic relationship between so- 
cial and economic aspects of culture 
and the environment as the basis for 
understanding the process of culture 
change. 

qanat. Underground channel that col- 
lects water from the groundwater 
table, often within an alluvial fan, and 
leads it towards the ground surface, 
where it supplies water to a settlement 
and its irrigated fields. 

Quaternary. The period of geological 
time corresponding to roughly the last 
2 million years and comprising the 
Pleistocene and Holocene. 

radiocarbon dating. A technique of 
radiometric dating for estimating the 
age of organic materials based on 
the incorporation and decay of the 
radioactive isotope C within organic 
materials. Effective for approximately 
the last 40,000 years. 

reduction. In soils, this relates to a deficit 
of oxygen usually during waterlogged 
conditions. 

regression. The withdrawal of water from 
the land mass, usually associated with 
a lowering of sea level. 

remote sensing. A range of techniques 
that provide a view of the earth's sur- 
face or its immediate subsoil levels 
using either satellites or aircraft or 
by means of geophysical instrumen- 
tation, the last being used at ground 
level to "see beneath the soil." 


rendzina. Shallow soils, usually fairly 
rich in organic matter developed 
on limestones and other calcareous 
parent materials. 

roasting. Chemical change resulting from 
an ore being heated in air to convert a 
sulphide ore to an oxide. 

rock varnish. See deser! varnish. 

sabkha. Salt flat (Arabic). 

sayl. Ephemeral flow or flood in a wadi 
bed. 

sedd or sadd. Dam (Arabic). 

sedentism. Refers to communities that 
remain in one place for the entire year. 

self-organization. A process in which 
pattern at the global level of a sys- 
tem emerges solely from numerous 
interactions among the lower-level 
components of the system. 

settlement pattern. The distribution of 
occupation sites across the landscape, 
often referred to as nucleated (where 
most people live within a single cen- 
ter) and dispersed (where settlement 
is primarily within numerous small 
settlements). 

shaikh. Head of a tribe (Arabic). 

shawawi. In Oman, nomads of the 
mountain fringes; elsewhere, often 
mobile groups of sheep and goat 
herders. 

shrine. A place in which devotion is paid 
to a religious deity, or more gener- 
ally, a place that is hallowed by its 
associations. 

site. Usually a concentration of arti- 
facts or buildings in the landscape; 
sometimes in the Near East these are 
mounded to form tells. In some cases, 
individual sites are difficult to define, 
and instead, sites merge into off-site 
artifact scatters to form part of the 
continuous landscape. 

site-catchment analysis. The analysis of 
the subsistence economy through the 
analysis of the exploitation territory of 
an individual site. The site catchment 
is that region from which most of the 
materials used within a settlement 
were derived; often synonymous with 
the agricultural territory of a site. 

slag. Glassy waste product of silicates, 
iron oxides, and other materíals 
derived from the smelting of ores. 

soil resistivity. The measurement of 
changes in soil resistance or its con- 
verse electrical conductivity to detect 
subsurface features. 

spot (System Pour l'Observation de la 
Terre). Satellite images developed by 
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the French government at a ground 
resolution of 10 and 20 m. 

staple finance. Mobilization and re- 
distribution of part of subsistence 
food production to support parts of 
population such as craft specialists. 

steatite. Soapstone or soft stone for 
carving stone bowls or other artifacts. 

subsistence economy. The basic pro- 
duction of an agricultural community 
required to support human habitation 
and without the mobilization of a 
significant marketable surplus. 

taphonomy. The study of processes that 
have resulted in the dispersal or mix- 
ing of organic materials such as bone, 
shell, and plant remains after their 
initial deposition. Here the term land- 
scape taphonomy is enlarged to en- 
compass processes that have resulted 
in the reworking and attrition of land- 
scape features such as settlement sites, 
field walls, and canals. 

TAVO (Tübinger Atlas des Vorderen 
Orients). A major series of maps, ac- 
companying texts and monographs 
describing the distribution of archaeo- 
logical sites, cultural resources, and 
natural/ecological resources in the 
Near East and adjacent areas. 

tectonic movements. Displacement of 
the earth's surface along fault lines, 
often associated with the movement of 
terrestrial plates. 

tell, Vertical accretions of settlement 
debris in the form of ash middens, 
mudbrick buildings, and other cul- 
tural debris to form mounds that vary 
in size from less than one hectare to 
one hundred hectares or more. 

terra rossa. À red Mediterranean soil 
comprising A and B horizons of 
reddish iron-enriched clay over lime- 
stone. According to the classification 
UNESCO soil map of the world, this 
soil group is known as chromic luvi- 
sols. 

terrace (field). A field bench normally 
formed on a hill slope as a result of 
the construction of a wall or similar 
barrier usually parallel to the con- 
tours. Soil accumulates upslope, either 
as a result of natural slope wash or 
by deliberate infilling, to form an 
over-deepened soil profile ideal for 
cultivation. 

terrace (river). A bench next to a river or 
stream that represents the deposils of 
earlier stages of the river. The terrace 
then becomes raised relative to the 
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riverbed as a result of the incision of 
the channel into its bed. 

Thiessen polygons. A method for esti- 
mating site territories according to 
the principle that the mutual bound- 
ary between any two adjacent and 
contemporaneous settlements can 
be represented by a line drawn or- 
thogonally from the halfway point 
between the two sites. The bound- 
aries represented by these orthogonal 
lines meet to form polygons known as 
tesselations (see fig. 7.4). 

trace-element analysis. The use of 
chemical analytical techniques such as 
neutron activation analysis or X-ray 
fluorescence spectrometry to deter- 
mine the trace-element signature of 
sediments or archaeological materials. 

transgression. The spread or encroach- 
ment of the sea over a previously dry 
area of land, usually associated with a 
rise in sea level. 

transhumance. The movement of mobile 
groups af people, usually in response 
to the changing seasons. In the Near 
East, transhumance frequently en- 
tails people residing with their flocks 
during the summer in the uplands 
and moving to the plains during the 
winters. 

varves. Annually layered lake or marine 
deposits usually evident as thin light 
and dark couplets of sediment. Be- 
cause these accumulate annually, they 
can be counted to provide a varve 
chronology. 

viewshed. a1s-based analysis using topo- 
graphic data to visualize the area of 
land that is visible from any given 
point on the landscape. This can be 
used, for example, to reconstruct 
the perceived universe of an ancient 
community. 

viticulture. The cultivation of grapes 
specifically for the production of wine. 

wadi. Valley or drainage channel found 
in dry regions of the Middle East. 

wakil. Arabic term for an Islamic agent. 

wealth finance. The use of some form 
of currency or metals to finance state 
activity such as production by craft 
specialists. 

world-systems model. Theory of eco- 
nomic relationships in which areas 
larger than individual polities are 
linked and integrated by various levels 
of exchange and in which an exploited 
periphery becomes dependent on an 
exploiting core. 

xerophytic. Drought-tolerant plants. 
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Younger Dryas. A cool, usually dry 
phase of the earth's climate between 
13,000 and 11,500 cal. B.P. 

Younger fill. A term coined by Claudio 
Vita-Finzi to describe sedimentary 
deposits of the last two thousand years 
accumulated in valleys around the 
Mediterranean Sea. 
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51-52, 66, 67(table), 71, 74, 83(fig.), 
89, 93; development of, 72, 74, 85; 
engineering of, 47, 49, 130 

canal systems, 92-93; Assyrian, 129-30; 
construction of, 97-98; social orga- 
nization and, 73-74, 96-97. See also 
irrigation systems 

caravan routes, 17 

Casios, Mt., 207 

Catal Hóyük, 32, 40 

cattle, 73, 88, 153, 197 

caves, 21, 22, 48(table) 

cemeteries, 65, 68(table), 160, 198; desert, 
180-81; Jazira, 122-23; and mining 
complexes, 63, 205 

centuriation, 43, 53, 60, 67, 140-41 

ceramics, 51, 56, 73, 133. See also sherd 
scatters 

ceremonial sites. See religious sites 

Chagha Sefid, 73 

Chalcolithic Age, 21, 26, 116, 136, 146, 
149(table), 196; field systems, 55, 74, 
75(fig.), 99; landscape degradation 
during, 105, 148; settlement history of, 
106(fig.), 107, 109 

channels, 67(table), 22, 40, 71, 73, 151, 
161, 221n. 4; avulsion of, 84-85; dating, 
49, 51; management of, 89-90; Meso- 
potamian plain, 78-79, 80-81, 82-84, 
or(fig.); open, 46(fig.), 47, 49; shifting 
of, 85-87 

charcoal, 202, 203 

Choga Mami, 13(fig.), 73, 74 

Cholma Foqani, 111, 113(fg.) 

Chosroes | Anosharwan, 93 

Christianity: pilgrimages, 64 

churches, 44-45, 64, 68(table) 

Cilicia, 13(fig.), 184, 203 

circular structures: desert, 174-75 

cisterns, 51, 66, 148, 170, 175(table), 
176(table), 204; on hajj routes, 165, 167, 
168 

cities, 128. See also urbanization 

Cizre Plain (Turkey), 13(fig.), 130 

climate, 29; changes in, 10, 15, 17-22, 


31-32, 146, 148, 172, 213, 214, 2210. 1; 
economy and, 215-16 

climate proxy records, 19-20, 21 

coastal landscapes, 43, 144; Holocene 
changes in, 22-26 

colonization, 26, 28, 131, 132, 133, 137- 38, 
140 

commodities, 129, 130, 139-40, 202, 211 

communication networks, 180, 222n. 1 

compost: evidence of, 117, 118, 204-5 

Comprehensive Survey of Saudi Arabia, 
159 

copper mining, 16, 64, 145, 204, 205 

coppicing, 203, 222n. 3 

CORONA images, 33, 35-36, 95, 121; of 
Euphrates, 82(fig.), 86(fig.); of linear 
hollows, 111, 113(fig.); of Syria, 37(fig.), 
38(fig.) 

cult features, 123, 207 

cultivation. See agriculture 

cuneiform texts, 11, 89, 117, 118-19, 123 

cut features, 48(table), 68(table) 

Cyprus, 41, 47 


Dagharah, 85 

Damascus, 141 

dams, 33, 45, 51, 67(table), 74, 147, 165, 
175(table), 204; in highlands, 189, 195; 
and oases, 162-63; and terraced fields, 
190, 191-92 

Darb Zubaydah pilgrim road, 13(fig.), 60; 
features on, 165-68 

Dasht-e-Kavir, 16 

Dasht-e-Lut, 16 

dating, 42; of landscape features, 66, 69; 
of water-supply systems, 49, 51 

Daulatabad (Tepe Yahya), 13(fig.), 42, 74, 
75(fig.) 

dead, the: landscapes of, 65-66. See also 
cemeteries; tombs 

Dead Sea, 21, 22, 143, 145 

Dead Sea Rift, 16, 181 

deforestation, 27-28, 139; in Levant, 
133-34; 138, 144, 145, 146 

degradation cycles, 8o, 81(fig.) 

Deb Luran Plain, 11, 13(fig.), 73, 92, 93, 
94(fig.), 95, 99 

depressions: enclosed, 109-11; water 
collection from, 164, 165 

desertification, 145, 151, 154-55 

deserts, 16, 18, 55, 62(table), 132, 151, 213; 
burials in, 65-66; features of, 174- 
81; hajj routes in, 165-68; human use 
of, 182-84; in Levant, 141-43; oases 
and, 155-64; source-sink model and, 
154-55; water-harvesting systems in, 
169-71; zone of preservation in, 41-42 

desert varnish, 57, 66, 69(fig.) 

Dhahran, 180 

Dhamar, 13(fig.), 192 
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Dhuweila, 176 

dirah, 172-73 

Diyala plain, 80, 92, 93, 95 

Diyala river, 76, 80, 212 

Diz River, 93 

dolmens, 65, 175(table), 181 

domestication; Neolithic-era, 32 

Domuztepe, 106 

Dujail canal, 92 

dune systems, 24, 80; in Arabia, 151-52; 
Nafud, 165-66 

Dur Sharrukin, 110, 128, 129, 130 


Early Bronze Age, 63, 134, 159, 174; 
cemeteries, 122-23; climate, 22, 32; 
desert margins, 141, 169; environment, 
149(table), 150; highland sites, 185, 
196, 197, 198; in Jazira, 109-22; in Le- 
vant, 135, 136, 141, 145; mining, só(fig.), 
202-4; settlement, 16, 106, 107, 124, 
125, 131, 132; vegetation changes, 21, 26, 
144, 146 

Early Byzantine period, 28, 103, 140 

Early Dynastic period, 78, 79, 91, 98; 
canal systems, 73-74; in Mesopotamia, 
81, 89, 90 

Early Iron Age: Anatolia, 198 

Early Islamic period, 65, 93, 171; fields, 
54(fig.), 95; irrigation, 79, 97; mining, 
204-6; oases, 158, 165; settlements, 140, 
221n. 7; water-control, 59, 94-95, 171, 
172 

earth observation systems, 35 

earthquakes, 16 

Ebla, 123, 125, 214, 222n. 1 

economy, 73, 130, 198; agricultural, 74, 
214; climate and, 215-16; highland, 
186, 197; of Levant, 138, 139; river 
transportation and, 71-72 

Edom, 141 

Egypt, 35, 47, 53, 117, 141, 155 

Ein al-Qaderat, 171 

Elburz Mountains, 16, 17 

electromagnetic survey, 40 

empires, 186; and canal systems, 96-97; 
settlement dispersal and, 211-13 

Empty Quarter, 17, 22, 153, 161 

engineering: of canals, 47, 49, 130 

environment, 6, 40-41, 151; in Arabian 
deserts, 151-54; causes of, 15, 213; cli- 
mate change and, 19-22; evidence of, 
40-41; highland, 184-86; in Jazira, 
104-5; land use and, 29-30; in Levant, 
143-50; woodlands, 26-28 

episodic flow systems, 51-52, 67(table) 

Eridu, 80, 108 

erosion, 15, 29, 134, 150, 190, 213; cycles 
of, 8o, &1(hig.); in highland Yemen, 
187-88, 217; human agency and, 30-31; 
and irrigation, 51-52 
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Eski Acigól, 20-21, 32 

estuarine zone, 76, 88 

Ethiopia: soil erosion in, 187 

Eu-Mediterranean woodland, 18 

Euphrates River, 60, 65, 89, 90, 93, 103, 
133; geomorphology of, 80, 82-83; 
irrigation on, 51, 86; Late Glacial 
Maximum, 23, 83; linear hollows in, 
12-13; mega floods on, 24, 84; Meso- 
potamian plain and, 76-77, 83-85; 
relict channels of, 81, 82(fig.); in upper 
Mesopotamia, 101, 106 

Euphrates Valley, 57, so(fig.), 63(fig.), 101, 
105(fig.), 126 

exchange, 64, 130, 155 


falaj, 47, 49, 50(fig,), 67(tables); in Oman, 
155-58. See also qanats 

Falaj al-Mutaridh, so(fig.) 

Falaj Jill, 158 

Fayd, 166 

features, 7, 10, 11, 31, 38, 44; changing 
functions of, 64-65; landscape analysis 
and, 66-70; water-supply, 45-47. 49. 
52 

feedback process, 15, 216 

Fertile Crescent, 17, 21, 31, 35. 39, 108, 214, 
217; settlement dispersal in, 134, 211-13 

fertilizer, 78, 95, 96, 117-18, 162, 204-5 

field boundaries, 52, 53, 55 

held clearance features, 55, 67(table), 
143 fig.) 

fields, 38, 42, 67(table), 156; Assyrian, 129, 
136; characteristics of, 53-55; manur- 
ing of, 56-57; terraced, 6, 10, 46(fig.), 
47, 135-36, 208-9 

field scatters, 56, 57, 67(table), 124; and 
tells, 17-20, 126 

field systems, 42, 43, 123, 139, 140, 155, 
170; Chalcolithic, 74, 75(fig.), 99; 
Hauran, 141-43: irrigation and, 93- 
96; linear hollows and, 114-15, 17; on 
Mesopotamian plain, 83, 91; mining 
and, 202-3, 204-5; Oasis, 159, 161, 162; 
soil chemistry and, 125, 221n. 5; tells 
and, 119-20, 121; Wadi Fayun, 136, 137 

field towers, 58, 68(table) 

field walls, 31, 35, 53, 136, 150 

flood basins, 78, 79, 87, 96 

flooding events, floods, 24, 29, 84, 195; 
agriculture and, 87-88, 136, 161; field 
systems and, 53, 55, 74, 162; Mesopa- 
tamia, 21-22, 80; runoff systems and, 
159, 171 

flood plain, 76; agriculture on, 87-88 

food production, 93, 98, 129, 221-22n. 3 

forests, 18-19; changes in, 26-28, 144, 203 

fortifications, 35, 131; highland, 184, 197, 
198, 200, 207 

frankincense (Boswellia sacra), 19, 161 


frankincense road, 10 
fruit trees, 130, 162 


Galilee, 124 

Galilee, Sea of, 125, 143, 144-45, 146, 148, 
150 

game parks (hunting parks), 65, 68(table) 

garbabands, 74, 159 

gardens, 10, 65, 68(table), 119, 129, 156; 
Assyrian, 129, 130; falaj systems and, 
157(fig,), 159 (table); formal, 44, 53; on 
hajj routes, 167-68; oases and, 158, 160; 
palm, 55, 74, 78 

Garzan River, 198 

gates: at Nineveh, 129, 130 

Gaugum, 60 

gazelle, 153, 176 

geoarchaeology, 10, 11, 40, 146; linear 
hollows and, 111-17; of Mesopotamian 
plain, 76-79; record in, 29-32 

geochemical prospection, 39-40 

Geographic Information Systems (G15), 
33, 41, 71 

geography: physical, 15-17 

geology, 16, 76, 101, 178; water capture 
and, 166-67 

geomorphology, 10; Mesopotamian 
plain, 76-79, 82-85, 88(fig.); Persian 
Gulf, 79-80; upper Mesopotamia, 103, 
104(fig.) 

Georgia, 196 

Ghab Valley, 16, 26, 28, 145, 146, 147 

Gilead, 124 

Gts. See Geographic Information Systems 

global positioning systems (GPs), 38 

goats, 88, 120, 121, 122, 148, 153, 161, 197 

Gobekli Höyük, 123 

Golan (Jawlan), 124 

Góltepe, 202-3 

Gomel River, 130 

Gordian burial features, 65 

GPs. See global positioning systems 

grain: trade in, t30. See also by type 

grapevines, 162, 170, 202. See also vines 

grasslands, 26 

graves, 56, 68(table); desert, 65-66 

grazing, 18, 154, 168, 174, 175(table); 
nomads and, 172-73, 218. See also 
pasturelands 

Great Nafud Desert, 13(fig.), 152 

Greece, 16, 43, 100 

ground-penetrating radar, 40 

groundwater, 155, 158, 159, 162 

groundwater supply systems, 45, 47, 
52(table), 67(table); qanats, 155-58 


Habl as-Sahr, 60 
Hadhramaut, 16, 161, 177 
Hadrian, 138 

Hajar al Gharbi, 16 
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Hajar Mountains, 204, 205(fig.) 

hajj routes, 64; features, 165-68, 181 

Halaf period, 47; settlements, 105-6; 
vegetation changes in, 103-4 

Halwanna, 207 

Hammat al-Qa, 190-91, 192(fig.), 193(fig.) 

Hammath, 60 

Hammurabi, 89 

Hamoukar, 38(fig.) 

Harbi, al-, 167 

harbors, 91 

harra, 141, 176, 180 

harrah, 192-93, 194(fig.) 

Harran, 128, 133 

Hasat bin Salt (Coleman’s Rock), 180 

Hassuna period, 106 

Hauran, 13(fig.), 140; field systems in, 
141-42; soils in, 142-43 

Hejaz Mountains, 16, 45, 151, 161, 165, 167 

Hellenistic period, 28, 44, 86, 138, 139, 
149(table), 159 

hema system, 18, 174, 175(table) 

Herodotus, 53 

Hesban, 141 

highlands, 8, 209, 213-14; of Anatolia, 
195-201; environments of, 184-85; in- 
dustry and mining in, 201-8; land-use 
in, 185- 86; terraces, 189-95 

Hila 15 (Al-'Ain, va E), 158 

Hili, 156, 159-60 

Hilla, 84 

Hillah, 76 

hill country, 139; Israelites in, 133-34; 
vegetation changes in, 144-45 

hilltop sites, 191, 207; in Anatolia, 197, 
198, 200; building materials on, 188- 
89; monuments on, 122-23 

Himyarite state, 10, 57, 66, 70, 184, 189, 
195, 200, 208, 217; dams, 190, 194(fig.); 
features of, 6g(fig.), 192-93; trackways 
in, 138-39 

Hittites, 28, 53, 60, 62, 63, 206-7, 212 

hollow ways, 31, 42, 66, 68(table) 

Holocene, 80, 149(table), 154, 174, 195; 
aridification in, 146, 181; channel 
shifting in, 85-87; climate and en- 
vironment in, 19-22, 30-32; coastal 
landscapes in, 22-26; highlands in, 
186-87; landscape degradation in, 
26-29; settlement history of, 103-4 

Homs, 34(fig.), 136, 138, 141 

Hormuz, Straits of, 23 

Hula, Lake, 26, 27, 125, 143, 145, 146 

Hulailan plain, 11 

human agency: desertification and, 154- 
55; environmental change and, 15, 
26-29, 30-31, 213 

Hungary: tells in, 100, 108 

hunting, 153, 175-76 

hunting parks (game parks), 65, 68(table) 
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hydraulic catchments, 97, 170 

hydrocompaction, 114, 124 

hydrology, 22, 45, 213; of linear hollows, 
111-12; Negey, 169-70 

hyrax (Procavia capensis) middens, 145 


IKONOS, 35, 36(table) 

imaging systems, 33, 35-37 

Imgur Elil (Balawat), 129 

Indian Ocean, 17, 19, 20, 21 

industrial sites: highlands, 201, 202 

inscriptions, 175(table), 178-80, 195, 201 

intermediate zone settlement, 42 

Tran, 15, 16, 17, 27, 32, 35, 42, 60, 76, 92, 
100, 151, 204, 206; highlands, 185, 
196(fig.), 199(fig.); irrigation in, 72, 73, 
74, 99; qanat systems in, 45, 47, 155 

Iraq, 24, 39, 42, 44, 49, 64, 103; Assyri- 
ans in, 130-31, 132, 133; Bronze Age in, 
109-23; climate in, 17, 18, 19; irriga- 
tion in, 73, 99; settlement in, 126, 210, 
212(fig.), 216; tells in, 100, 108, 109, 197; 
Tigris-Euphrates system and, 76, 82 

Iron Age, 70, 124, 129, 139, 145, 148, 169, 
172, 190, 196, 204, 207; deforestation, 
28, 144; environment, 147, 149(table), 
150; falaj systems, 156, 158; highlands, 
195, 200, 201; Levant, 135, 136, 137, 141, 
142; Oases, 161-64; population, 130, 133; 
rural settlement, 131-32; settlement 
patterns, 134, 212-13 

irrigation systems, 8, 37, 38, 45, 53) 71, 
76, 81, 133, 158, 186; design of, 47, 49; 
development of, 72-74, 85, 87-97, 98- 
99; erosion of, 51-52; highland, 195, 
197, 198, 201, 208; large-scale, 92-97; at 
Nineveh, 129-30; qanat, 155-56; sayl, 
162-64, 193; settlement systems and, 
210-11; on Tigris River, 86-87 

IRS, 35, 36(table) 

Isaurian communities, 184 

Ishtar, 91 

Islam, 165 

Islamic period, 44, 54(fig.), 64, 84, 
149(table), 153; irrigation systems, 93, 
95; Levant, 137, 138 

isolationism: mountain, 184, 186 

Israel, 29, 3o(fig.), 39, 42, 43, 141, 151, 207 

Israelites, 213; in Canaan, 133-34 

Israelite state, 134-35 

lvan-1 Karkhah, 93 


Jabbul Plain, vos(fig.), 126-27, 131, 140 

Jabrin oasis, 158 

Jamdat Nasr era, 80 

Jawa, 124 

Jazira, 13(fig.), 17, 42, 106(fig.), 124, 133, 
150, 214, 216; Bronze Age in, 109-22; 
cemeteries in, 122-23; geology of, 100- 
102; rural settlement in, 130-31, 139; 
settlement history of, 105-7, 125-27, 


128; tells in, 108-11; vegetation changes 
in, 103-5 

Jebel Abd al-Aziz, 101, 102, 106, 126, 132, 
177; land use at, 121, 122, 123 

Jebel Akhdhar, 16, 17, 19 

Jebel al-Akra (Mount Kasios), 206 

Jebel al-Sheikh (Mount Hermon), 16, 207 

Jebel Arab, 13(fig.), 172 

Jebelet al-Beidha, 123 

Jebel Jidran, 181 

Jebel Kawkab, 101 

Jebel Mankhar, 101 

Jebel Qara, 16, 17, 19 

Jebel Ruwaik, 181 

Jebel Sheikh Barakat, 207 

Jebel Sinjar, 101, 102, 105 

Jebel Tuwayq, 16, 159 

Jeblet al-Beydar, 177 

jellyfish, 174, 175(table) 

Jemdet Nasr, 53, 89 

Jerwan aqueduct, 130 

Jordan, 16, 17, 26, 31, 35, 43, 57, 39. 42, 
123, 134, 136, 164, 174, 181, 202, 213; 
agrarian landscapes in, 141-42; desert 
in, 151, 168; fields in, 53, 55; kites, 175, 
176; vegetation changes in, 144-45 

Jordan River, 148 

Jordan Valley, 149(table), 172 

Jubba, 178 

Judi Dagh, 130 

Jundishapur, 93 


Kalhu (Nimrud), 128, 129 

Kara Hissar, 207 

Karun River, 76, 93 

Kassite period, 89, 91, 92 

Kātūl al-Kisrawi, 93 

Kavadh, 93 

Kazana Hóyük, 106 

Kerak, 141 

Kestel 13(fig.), 56(fig.), 202, 203 

Kfar Samir, 23 

Khabur basin, 121, 122(fig.), 131, 132, 216; 
environment in, 150, 213; settlement 
in, 106, 110, 111, 126; vegetation in, 
103-4, 120 

Khabur River, 24, 101-2, 103, 104(fig,), 
ng 

khadin, 193 

Khafaje, 64 

Khan, 172 

Khatuniye, Lake, 102 

Khawlan uplands, 153 

Khirbets, 33, 34(fig.), 139, 140 

Khor al-Hamma, 95 

Khosr valley, 130 

Khuzistan plain, 93 

kilns, 56, 117. See also mine kilns 

Kinneret, Lake (Sea of Galilee), 125, 143, 
144-45, 146, 148, 150 

Kish, 80 
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kites, 142, 175-76, 178(fig.) 

Kofya, 9 

Konya Plain, 13(fig.), 20, 22, 185, 196-97, 
198, 200 

Küçük Menderes valley, 25 

Kufa, 13(fig.), 165 

Kufr Thulth, 138, 139(fig.) 

Kummu, 60 

Kura-Araks period, 197 

Kurban Höyük, 105(fig.), 140 

Kur River, 185 

Kut, 76 

Kuwait, 23 

KVR-1000, 35, 36(table) 

Kybele, 207 


labor, 95, 96, 98 

lakes, 45, 76; in Arabian desert, 152-53 

lake sediment cores: climate and, 19-22 

lake systems, 20, 22 

land, 108; abandonment of, 93, 98. See 
also land use 

Jand sales, 117, 118-19 

LANDSAT, 35, 36(table), 37(fig.), 111 

LANDSAT TM, 35, 36(table) 

landscape: degradation of, 15, 26-29, 
40; destabilization of, 103-5; dynam- 
ics of, 8-10; managed, 28, 218-19; 
as palimpsest, 7-8; signature, 214, 
215(table) 

landscape analysis, 66, 69-70 

landscape archaeology: approaches to, 
4-7; definition of, 3-4 

landscape development, 3, 71, 219-20 

landscape prospection, 33 

landscape taphonomy, 8, 41-43 

landscape transformation processes, 41 

landscape types, 3, 7 

land use, 110(table), nz, 122(fig.), 124- 
25, 133. 139, 161, 214; Assyrian, 129-31; 
environmental change and, 29-30, 
31; highlands, 185-86, 199-201; man- 
aged, 218-19; nomadic, 172-74; Roman 
period, 140-41 

Larsa, 91, 97, 98, 211 

Lasail, 206 

Late Bronze Age, 28, 116, 120(table), 127, 
131, 134, 141, 149(table), 190; highland 
sites, 185, 200 

Late Glacial Maximum, 21, 22, 23(fig.), 
186; Euphrates River and, 80, 83; sca 
level and, 23-24 

Late Roman period, 42, 59, 103, 140 

Lebanon, 18, 43, 123, 138, 207 

Lebanon, Mount, 28 

lentils, 73, 100, 202 

Levant, 6, 11, 16, 17, 27, 33, 39, 43. 45s 57. 
59, 65, 100, 123, 155, 190; climate in, 21, 
22, 213; environment in, 143-50; fields 
in, 55, 210; settlement in, 123-25, 126, 
133-43; vegetation change, 28-29 
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levees, 78, 81, 89, 90(fig.), 96 

Libya, 155, 170 

lichenography, 66 

lime kilns, 51, 64, 68(table) 

limestone quarries, 63(fig.), 68(table) 

linear hollows, 46(fig.), 47, 62(table), 
107(fig.), 123, 124, 132, 133; in Jazira, 
111-17, 133 

lipid biomarkers, 57 

lithic scatters, 57 

Little Ice Age, 21, 29 

low mounds, 48(table) 

Luri campsites, 199(fig.) 


Mayan, 204 

Maghreb, 155 

Ma'in, 190 

Malatya, 197 

Manahil tribe, 177 

manuring, 40, 56-57, 78, 117-18, 138, 159 

maps, 33, 34(fig.) 

Mari, 125 

Marib, 13(fig.), 161, 162, 181, 193, 208; 
population of, 163-64 

Marib Dam, 51, 162-63, 189 

marshes, 45, 76, 78, 89, 195 

Marv Dasht plain, 11 

Mashkan Shapir, 91 

Mashruqan canal, 93 

Maysar, 204 

Mecea, 13(fig.), 165 

Median wall, 60 

Mediterranean basin, 29-30, 55, 214-15 

Mediterranean Sea, 17 

Menua, 201 

Mesic Euxinian forest, 18-19 

Mesopotamia, 10, 16, 23, 28, 42, 218; eco- 
nomic development in, 71-72; field 
systems in, 53, 91, 210-11; floods in, 21- 
22; irrigation in, 8, 72-73, 87-97, 98; 
sea level and, 24, 25. See also Mesopo- 
tamian plains; Upper Mesopotamia 

Mesopotamian plains, 60; Assyrians on, 
129-30; channel patterns on, 82-85, 
89-90, 91; and Persian Gulf, 79-80; 
physiography of, 74, 76-82; popula- 
tion density on, 92, 97 

Middle Assyrian empire, 126 

Middle Bronze Age, 57, 105, 116, 
149(table), 169, 184, 200; in Levant, 
136, 141, 142, 145; settlement, 124, 125, 
134; terraced fields, 135, 190 

mid-Holocene moist period, 10 

migration, 182; seasonal, 16, 198, 203-4, 
218, See also nomadism, nomads 

mining, mines, 42, 62-64, 68(table), 186; 
highland, 201-8, 209; Oman, 204-6; in 
‘Taurus Mountains, 202-4 

mining complexes, 44, 63-64, 175(table) 

Miribad, Lake, 21 

MODIS, 37 


mollusks, 51, 76-77, 95 

monasteries, 35, 64, 207 

monsoon, 17, 21, 152-53 

monuments, 65; Bronze Age, 122-23 

Morocco, 64, 115, 155, 158 

mosques, 44-45, 64, 68(table), 156, 165, 
175(table) 

mounds, 33, 45, 47, 48(table), 5o(fig.), 63, 
87, 100, 200; field-clearing, 55, s6(fig.), 
67(table), 202; kranzhügel, 122, 126; 
stone clearing, 170, 176(table); sunken 
gardens and, 156, 158(fig.). See also 
tells 

mountains, 15, 16, 42, 130, 184, 185, 186, 
187(fig.); mining and, 201-2; as sacred 
sites, 206-8, 213-14 

Mowasha, 109 

mudbrick extraction pits, 46(fig.), 47. 
109-1, t19 

Mudhayrib, 157(fig.) 

Mughannam, 172 

multiproxy records, 19, 32 

Munbata, 106 

Mundafan, 13(hig.), 152 

Murat River, 196 

Muršilis, 60, 62 

Mus, 197, 198 

Mutair, 172 


Nabatean period, 42, 57, 136, 145, 171; 
desert margins, 169, 172; Levant, 
137-41, 142 

nadd, 156, 158(Rg.) 

Nafud, 13(fig.), 17, 152, 153, 165-66, 178 

Nahal Qanah, 21 

Nahr al Qa'im, so(fig.) 

Nahrawan system, 93 

Nahr Lachish, 148, 150 

Nasiriyah, 76, 80 

natural places, 44, 64, 68(table) 

Nebuchadnezar I, 60 

necropoli, 65, 68(table), 180 

Negev Desert, 13(fig.), 22, 35.55: 57 114, 
124, 135, 136, 141, 175, 177, 221n. 2; 
agriculture in, 170-71; hydrology of, 
169-70; sites in, 168, 169, 174; water- 
gathering systems in, 164, 189 

Nejd plateau, 13(fig.), 16, 18, 22, 153, 166, 
168, 181 

Nemrud Dagi, 207, 208 

Neo-Assyrian period, 110, 132, 133, 198; 
rural settlement during, 212-13 

Neo-Assyrian gardens, 10, 65 

Neo-Babylonian period, 92 

Neolithic, 15, 32, 123, 146, 153, 177, 190; 
environmental change in, 150, 213; 
Jazira settlement, 105, 106, 109; moun- 
tains during, 185, 187. See also Pre- 
Pottery Neolithic 

Nigde massif, 203 

Nimrud (Kalhu), 128, 129 
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Nineveh (Ninua), 49, 65, 93, 128; land- 
scape zones around, 129-30 

Nippur, 78, 79, 81, 82(fig.), 83, 86(fig.), 87, 
90, 9t 

Nipur, Mt, 130 

Nisibis, 106 

Nizwa, 158 

nomadism, nomads, 16, 56, 65, 135, 151, 
153, 218; architecture of, 174-75; geo- 
graphic knowledge of, 182-83; in 
highlands, 184, 186, 198, 199, 203-4; 
pastures and, 173-74; sedentarization 
of, 171-72; settlements of, 48(table), 
132 

Nuzi (Yorgun Tepe), 13(fig.), 117, 118-19 


Oases, 10, 16, 151, 175(table), 181, 182; on 
hajj routes, 166, 168; pre-Iron age, 
158-61; qanats and, 155-58; southern 
Arabia, 161-64 

obsidian sources, 16, 42, 186 

Ocean cores, 19 

off-site areas, features, 38-39, 42, 56, 57; 
classification of, 67-68(table) 

oil presses, 42, 136 

Old Babylonian period, 89, 91, 97-98, 
221n. 8 

olive presses, 38, 58(fig.), 68(table) 

olives, olive oil, 30; cultivation of, 26, 
100, 123, 144, 145, 146; production of, 
135, 139 

Oman, 10, 16, 17, 19, 22, 50(fig.), 55, 

64, 151, 153, 177, 181; falaj in, 155-58; 
mining in, 204-6; oases, 159, 160- 
61; qanats in, 45, 47; rock art in, 178, 
180; sea level rise and, 23, 24(fig.); 
watermills, 59, 94- 95 

orchards, 96; in Nineveh, 128, 130 

Oro-Mediterranean forest, 18 

Orontes Valley, 16, 26, 146, 147 

Oval-headed rock art style, 153, 178 


Pakistan, 74, 204 

palaeobotany, 73, 74, 88, 103, 143, 162, 202 

Palestine, 11, 35, 39, 110, 135, 137, 138, 140; 
hill country in, 134, 139 

palm gardens, 55, 74, 78, 156, 159-60 

palm groves, 80, 81 

Paphlagonia, 185 

Parthian era, 49, 92, 94, 95, 97, 116, 133 

pastoralism, pastoralists, 16, 100, 186 

pasturelands (pastoral zones), 16, 59-60, 
63, 65, 76, 120-22, 139, 153, 161, 195, 
198, 217; highland, 42, 197, 199-200; 
nomads and, 172 - 74; tells and, 120-22 

Pazarcik, 60 

perennial flow systems, 47, 49-51, 52(fip.) 

Persian Gulf, 22-23, 78, 79-80 

Persians, 44, 95 

persistent places, 7-8 

Petra, 145 
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Phoenicians, 135 

Phrygia, 13(fig.), 207 

physical geography, 15-17 

pilgrimage centers, 123, 165, 167, 207 

pilgrimage routes, 17, 64, 155; features of, 
165-68. See also Darb Zubaydah 

pilgrimages, 60, 64 

pindu stone, 130 

pistachios (Pistacia atlantica), 103, 144 

plains: settlement of, 105, 195, 221n. 3 

plants, 162; carbonized remains of, 40, 
73, 74. 88, 103, 104-5, 202 

plateaus, 15, 16 

"pleasure seeking,” 44, 65, 68(table) 

Pleistocene environment, 22, 83, 101, 102, 
149(table), 221n. 4 

Pliocene: in upper Mesopotamia, 101, 102 

ploughing, 55, 136, 148 

pollen analysis, 41, 201; in Levant, 143- 
44; vegetation change and, 26-28, 
143-45, 150 

Pontic Mountains, 15, 17 

pools: wadi, 159, 189 

population density, 18, 28, 92, 96, 97, 
125; Assyrian, 128-29; cycles of, 214, 
221n, 7; highland Anatolia, 196, 197; 
oases, 159, 160, 163-64 

population growth, 130, 140, 153-54, 211 

post-processualism, 5-6 

precipitation, 17-18, 21, 22, 29, 42, 72, 
102(fig,), 138, 169, 221-22n, 3; sedimen- 
tation in, 148-49 

Pre-Pottery Neolithic, 23, 26, 27, 47, 64, 
106, 123, 164, 176, 213 

processualism, 5, 6 

Proto-Hassuna, 105, 109 


Qalat al-Bahrain, 160 

qanat systems, 45, 47, 59, 67(table), 93, 
95, 155-58, 165, 189 

Qara Qosh, 114, 115(fig.) 

Qar Qar river, 93 

Qataban, 190 

quarries, 38, 47, 62-63, 68(table), 136, 148 

Quaternary period, 101 

Quoueiq, 123 


racecourses, 44, 65, 68(table) 

radar images, 36-37 

radiocarbon (radiometric) dating, 51, 
69-70(fig.), 181, 221n. 1 

Rafha, 167 

Rajajil, 177 

Rajastan, 193 

Ramlat Sabat'ayn, 22, 152, 161, 181, 
182(fig.) 

Ras al-‘Ayn, 102 

Ras el-Kalb, 177 

Realistic-Dynamic rock art, 153, 178 

recycling: of building materials, 188-89 

Red Sea, 17, 23 


Red Sea depression, 16 

religious sites, 44-45, 57, 63, 64-65, 
68(table), 213-14, 216; in mountains, 
206-8; tells and, 108, 122-23 

remote sensing, 35-37, 40 

reservoirs (birkeh), 33, 66, 165, 167, 
175(table), 179 

resettlement, 39, 132, 133 

resource management, 218-19 

resource zones: mountains as, 186 

rice, 93, 96 

Rim Sin, 89, 98 

rivers, 22, 132, 155; canals and, 47, 
93; transportation on, 71-72, 89, 
130; water-supply systems and, 45, 
67(table). See also by name 

roads, 31, 38, 60, 61(figs.), 62(table), 64, 
68(table), 119, 136, 193, 222n. 1 

rock art, 153, 175(table), 176; desert, 
178-80 

Roman frontier, 33, 35, 37 

Roman period, 44, 49, 53, 59, 60, 63, 146, 
184, 185, 202; desert margins, 169, 171; 
environment, 28, 147, 149(table); irri- 
gation systems, 93-94; Levant, 135, 136, 
137-42; water-gathering systems, 164, 
172 

Roman settlements, 42, 43 

Rub al-Khali, 17, 22, 153, 161 

Rud | Gushk river, 74 

Rusa, Lake, 201 


Saad Al-Rashid, 165 

Saba', 190 

Sabi Abyad, 106 

Sabz phase, 73 

Sagalassos, 28 

Sahara, 22, 32, 170, 172 

Saharo-Arabian plant zones, 19 

St. Catherine Monastery, 64 

salinization, 93, 98 

salt flats, 23, 24(fig.) 

salt mines, 64, 68(table) 

Samaria, 123, 134(fig.), 136 

Samarra (Iraq), 44, 65, 73, 90 

Samarran period, 73, 221n. 1 

San ‘a, 55, 165 

sanctuaries, 63. 64, 68(table), 175(table); 
Bronze Age, 122-23; mountain, 186, 
206-8 

Sargon, 132 

Sargon II, 47, 130, 201 

Sasanian period, 60, 71, 212; irrigation 
and field systems in, 79, 92-97, 99, 133; 
social organization in, 98, 211 

satellite imagery, 33, 35-36, 112 

Saudi Arabia, 14, 16, 22, 37, 42, 64, 151, 
155, 164, 165, 174, 175, 177; burials in, 
180-81; moist interval in, 152-53; 
oases, 158-59; rock art in, 178, 179; 
runoff agriculture in, 45, 172 
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Sayhad oases, 13(fig.), 161, 162-63, 195 

sayl irrigation, 162-64, 193 

Scamandar floodplain, 25 

sea level, 88; changes in, 22-25, 80 

sedentarization: Early Islamic, 171-72 

sedimentation, 10, 40, 66, 71; causes 
of, 29-31; coastal areas, 35-26; fields 
and, 53, s4(fig.), 55; Levant, 144, 145- 
48, 150; Mesopotamian plain, 80-82; 
upper Mesopotamia, 101-2 

sediment traps, 166 

Sedom caves, Mount, 21 

Seleucia, 86 

Seleucid period, 147, 158 

Sennacherib, 49, 128, 129-30 

settlement dispersal, 128, 169; empires 
and, 211-13 

settlement history, 39; irrigation and, 
92-94; upper Mesopotamia, 105-7 

settlement sites: features of, 45, 48(table), 
72(fig.) 

settlement structure, 28, 29 

settlement survey, 10-11, 39 

settlement systems, 9, 95; Assyrian, 128- 
33; cycles of, 216-17; in highland 
Anatolia, 195-201; irrigation systems 
and, 210-11; Levantine, 133-43; rural, 
212-23; upper Mesopotamia, 125-27; 
variation in, 123-25 

Shabwa, 161-62 

Shapur I, 92-94 

Sharqi Mountains, 16 

Shargiyah, 177 

Shatt al-Gharraf, 76, 88(fig.) 

Shatt al-Nil, 93 

sheep, 88, 120, 121, 122, 153, 161, 197 

sheep herders, 173 

shell middens, scatters, 23, 95 

sherd scatters, 42, 56, 59, 66, 95-96, 117, 
221n. 3; in fields, 139, 204-5 

Shirak Plain, 13(fig.), 196(fig.), 198, 
222n.2 

shrines: Hittite, 206-7 

Shurrupak, 90 

Shushtar, 92-93 

Shushtar River, 59 

Sid-iddinam, 97 

signature landscapes, 7, 9, 11 

silt fields, 67(table), 162 

Sinai, Mount (Jebel Musa), 13(fig.), 64, 
207 

Sinai Desert, 136, 141, 175, 177 

Sin-iddinam, 211 

Sinjar/Afar plain, 130, 132 

Sippar, 60, 79, 80, 90(fig.) 

Siyannu, 62 

slave labor, 95 

smelting, 64, 145, 201, 204, 205 

social organization: canal systems and, 
73-74. 98 

social revolution: in Canaan, 135 
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Söğütlü, 26, 27, 201 

Sohar, 204, 205(fig.), 206 

soil micromorphology, 19, 57, 60 

soil pits, 68(table) 

soils, 10, 48(table), 55, 60, 71, 108, 138, 
215, 221n. 2; chemistry of, 39-40, 125, 
221n. 5; enhancement of, 95, 96; ero- 
sion of, 15, 26, 29, 30, 142-43, 187-88, 
213, 217; fertility of, 77-78; highland, 
186-87; Mesopotamian plain, 77-78, 
79 

soldiers: from highlands, 186 

Soreq Cave, 13(fig.), 20, 21, 22, 169 

sorghum: oasis-grown, 159 

source-sink model, 154-55 

Southern Ghors survey area, 141 

Southern Samaria Survey, 134 

Soyuz images, 35 

SPOT, 35, 36(table), 37(fig.), 11 

springs, 45, 47, 49. 72, 102, 155, 171, 179, 
189, 190; and oases, 158, 159 

standing stones, 176 -77 

Stein, Aurel, 35 

stelae, 207; boundary, 60, 62 

steppe, 18, 26, 42, 132, 145, 154, 176; 
pastureland and, 120-21. See also 
Jazira 

stone blocks: recycling of, 188-89 

stone circles, 43(fig.), 48(table), 56 

stone clearing: water catchment and, 170 

stones, 60; building, 62-63 

stream flow, 21-22 

Sudanian plant zones, 19 

Sulayf, 159 

Sumagqa, 139 

Sumer, 57, 77-78, 89, 98, 204 

sunken fields, 53, 55, 67(table) 

sunken lanes, 68(table) 

survey, 5, 33, 38; archaeological, 37-39, 
128, 214; settlement, 10-11, 14 

Susiana Plain, 13(fig.), 92-93, 95 

Susiana survey, 11 

swamps, 130, 153 

Syria, 34(fig.), 51, 64, 65, 101, 106, 133, 138, 
140, 151, 169, 172, 175, 176, 206, 210, 216, 
222n. 1; agrarian landscapes in, 141-42; 
Assyrian settlement in, 131(table), 132; 
Bronze Age in, 109-23; climate of, 17, 
18, 19; environmental changes in, 147, 
213; field systems in, 53, 55; religious 
sites in, 123, 207-8; remote imagery of, 
37(fig.), 38(fig.); tells in, 100, 109(fig.), 
197; Tigris- Euphrates system, 76, 82; 
upland settlement of, 137, 138; vegeta- 
tion change in, 26, 104-5; wine presses 
in, 57, 59(fig.); zones of settlement in, 
42,43 


Tafilalt oasis, 158 
Ta'if, 13(fig.), 172, 174 
Takyan Höyük, 106 


taphonomy: landscape, 33, 41-43 

Taurus Mountains, 15, 16, 17, 101, 102, 185; 
mining landscapes in, 202-4, 209 

TAVO. See Tübinger Atlas des Vorderen 
Orients 

TAY. See Türkiye Arkeolójik Yerlsmeleri 

tectonic plates, 16 

Tell Afar, 100 

Tell al-Amarna, 40 

Tell al-Hawa, 117, 126 

Tell al-Judaidah, 101(fig.) 

Tell Banat, 123 

Tell Beydar, 43(fig.), 109, nio(fig.), 116, 131, 
132(fig.) 

Tell Brak (Nagar), 33, 102, 109, 111, 
112(fig.), 126, 210, 214; linear hollow 
near, 14(fig.), 16 

Tell Chuera, 131 

Tell ed-Der, 79 

‘Tell Hadhail, 123 

Tell Hamoukar, 37(fig.) 

Tell Kashkashok 11, 109 

Tell Kurdu, 106 

Tell Lachish, 10, 145 

Tell Mardikh (Ebla), 210 

Tell Oueli, 80, 83, 88 

Tell Rimah, 132 

tells, 15-16, 34(fig.), 48(table), 100, 108, 
212(fig.), 215; cemeteries in, 122-23; 
and field scatters, 117-20; highland, 
197, 200; and linear hollows, 111-17; 
and pastures, 120-22; symbolism of, 
107-8; variation in, 108-11, 123-25; 
water harvesting and, 125-26 

Tell Sweyhat, 63(fig.), 105, 117, 118(fig.), 
121(fig.), 214; wine presses in, 57, 
59(fig.) 

Tell Ta‘annek, 57 

temples, 44-45, 64, 68(table), 108, 123, 
175(table), 221n. 1 

tent rings, 48(table), 56 

Tepe Yahya, 13(fig.), 42, 74, 75(fig.) 

terraces, 31, 33, 43(fig.). 46(fig.), 47, 66, 
67(table), 76, 148, 170; field systems 
and, 53, 55; highland, 202, 208-9; Le- 
vant, 135-36; in Yemen, 6, 10, 187(fig.), 
189-95 

territories: nomadic, 172-73 

Thai, 23, 221n. 2 

theaters: Hellenistic/Roman, 44 

threshing floors, 31, 38, 57, 58(fig.), 
68(table), 119, 148 

Tiglath-Pileser III, 128, 130 

Tigray Plateau, 187 

Tigris- Euphrates basin, 17, 21, 72, 76, 86. 
See also rivers by name 

Tigris River, 23, 60, 130, 198, 211; canals 
on, 93, 97; channel shifting of, 85- 
86, 89-90; colonization on, 132, 133; 
geomorphology of, 82-83, 88(fig.); 
irrigation systems on, 51, 86-87; Meso- 
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potamian plain and, 76, 77, 83-85; 
upper Mesopotamia, 101, 102 

Tihama plain, 6, 177 

Til Barsip, 128 

Titrish Hóyük, 13(fig.), 63, 126 

tombs, 65, 68(table), 160, 175(table), 181, 
182(fig.) 

Tounachon, Felix, 33, 35 

trackways, 31, 38, 42, 60, 62(table), 148, 
165, 176(table); in Levant, 136, 138-39; 
and linear hollows, 115-17 

trade, 130, 161 

Transcaucasian plateau, 15; cultivation 
in, 199, 200, 201; high plains, 197-98; 
vegetation, 18-19 

transportation: water, 71-72, 89, 130 

trees, 96, 128, 130, 138 

triliths, 175(table), 176-77, 180 

Troy, 13(fig.), 25-26, 28 

Tsakahovit Plain, 13(fig.), 196(fig.), 198, 

2n.2 

Tübingen Atlas des Vorderen Orients 
(TAVO), 39, 107 

tumuli, 65, 180-81, 207 

Turkey, 15, 16, 17, 27, 43, 59, 61(fig.), 63, 
65, 100, 106, 112, 137, 140, 146, 213; 
climate, 18, 21; highland, 196-201; 
mining in, 202-4; mountains in, 184, 
18s(fig.); religious sites in, 123, 207; 
sea level and, 24-25; settlements in, 
126, 212; Tigris- Euphrates in, 76, 82; 
vegetation changes in, 18, 28, 103, 
104-5 

Türkiye Arkeolójik Yerlsmeleri (TAY), 39 

Tushan, 198 

‘Tyre, 135 


Ubaid era, 76, 79, 87-88, 106-7, 158 

Ugarit, 62 

Ulhu, 201 

Umma, 9o 

Umm al-Damiran, 167 

Umm al-Jimal, 168 

Umm al-Marra, 105 

Umm al-Salim, 167 

Umm an-Nar tombs, 160 

Umm el-Jemal, 142 

Umm el-Quttein, 142 

Umm Qseir, 106 

United Arab Emirates (UAE), 16, 24, 55, 
100, 155, 156, 158 

Unqi, 133 

uplands, 105; of Arabia, 153-54; coloni- 
zation of, 137-38; environments of, 
184-85; Levantine, 17, 133-35, 140 

Upper Mesopotamia, 42, 124, 210, 
2u(fig.), 221n. 1; agriculture in, 214-15; 
physiography of, 100-103; settle- 
ment history of, 105-7, 125; settlement 
system in, 216-17; vegetation of, 103-5 

Upper Wadi Jowf system, 22. 
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Ur, Bo, 85 

Ur III period, 85, 86-87, 90, 212(fig.); 
canal systems, 97-98 

Urartians, 197, 198, 199, 200, 201 

Urartu, 47 

urbanization, 32, 89, 93, 122, 169, 222n. 2; 
Assyrian, 128-29, 130; population 
growth in, 140, 211; vegetation change 
and, 144-45, 147 

urban landscapes, 10 

Uruk (Warka), 87, 89, 90 

Uruk period, 79, 8o, 81, 83 

Uvdat valley, 169 

"Uvda valley, 57, 124, 136, 168 


Valerian, 93 

Van, Lake, 13(fig.), 19-20, 27, 103, 146, 
197, 198, 199 

Van plain, 201 

vegetation, 6, 18-19, 138, 146, 154; human 
agency and, 144 - 45; landscape degra- 
dation and, 26-29; land use and, 
29-30; in Upper Mesopotamia, 103-5 

villages, 35, 100-101, 123, 138, 139, 155, 174, 
186 

vines, vineyards, 133; cultivation of, 100, 
123, 135, 170 

volcanic terrain, 16, 101 


Wadi 'Ajib, 142 

Wadi Ajij, 131 

Wadi al-Batin, 76 

Wadi al-Hasa, 141 

Wadi al-Jubah, 161 

Wadi al-Rimah, 166 

Wadi Awaij, 103 

Wadi Bani Umar al-Gharbi, 204 

Wadi Bayhan, 161, 162 

Wadi Dhana, 189 

Wadi Faynan, 13(fig.), 33, 53, 128, 136, 
137(fig.), 145, 202 

Wadi Hadhramaut, 22, 161, 162, 190 

Wadi Harád, 167 

Wadi Jagh Jagh, 103 

Wadi Jawf, 161 

Wadi Jizzi, 206 

Wadi Kurnab, 170-71 

Wadi Marha, 162, 163 

wadis, 22, 23(fig.), 31, 51; and oases, 158, 
159, 160, 162; upper Mesopotamia, 
101-2; water-gathering from, 166, 190 
172(fig.), 189 

Wadi Samad, 204 

Wadi Shalalah, 193, 194(fig.) 

Wadi Sulayf, 159 

Wadi Tharthar, 102, 106, 2210. 4 

Wadi Zalaqa, 177 

Wadi Ziglab, 123 

Wahiba sands, 13(fig.), 153 

walls, 59, 60, 175(table); cross-valley, 
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192-93, 194(fig.); field, 31, 35, 53, 136, 
150 

Warka, 87, 89, 90 

water control, 97, 114-15. See also by type 

water-gathering, harvesting systems, 45, 
124, 125-26; desert, 154-55, 164-65, 
175(table), 176(table), 189; desert mar- 
gins, 169-71; hajj routes, 166-67. See 
also by type 

water holes, 45, 46(fig.), 47, 67(table) 

water mills, 58-59, 63, 93, 94 

water supply, 102-3, 151 

water-supply systems, 44; desert, 164-65; 
features of, 45-47, 49-52, 67(table); 
mining and, 63, 204-5, 206; at Nine- 
veh, 129-30; at oases, 155-58 

water tables, 93. See also groundwater 

water tanks (birkehs), 51, 189; on hajj 
routes, 165, 166, 167, 168 

way stations, 165, 166, 167-68, 175(table) 

Weirs, 92-93 

well-mounds, 45, 47 

wells (bir), 33, 45, 46(fig.), 47, 52, 
67(table), 155, 158, 179, 189, 204; desert, 
164, 175(table); on hajj routes, 165, 166 

wheat (Triticum sp.), 73, 74, 88, 93, 100, 
103, 159, 169, 202, 221n. 8 

wheel ruts, 46(fig.), 47, 61(fig.), 62(table) 

Wiegand, Theodor, 35 

windmills, 58-59 

wine, 135, 139 

wine presses, 38, 57, 59(fig.), 68(table), 136 

wood: as resource, 186, 202 

woodlands, 19, 103, 222n. 3; changes in, 
26-27, 203; decline in, 20-21, 27-28; 
oak, 26-27, 144, 146 


Yemen, 10, 16, 22, 43, 51, 55, 57, 60, 
61(fig.), 69(fig.), 100, 153, 161, 165, 170, 
177, 181, 200, 213, 217, 218; agricultural 
features in, 6, 10, 45, 58, 136, 170, 172, 
189-95; building material in, 188-89; 
desert in, 151, 152; highland, 16, 17, 184, 
186-89, 197, 208; rock art in, 178, 180; 
trackways in, 115, 139 

Yer Kóy, 133 

Yórük nomads, 203 

Younger Dryas, 19, 21 


Zafar, 193, 195 

Zagros Mountains, 16, 17, 73, 76 
Zahra | and II, 204 

Zanj. 95, 98 

Zeribar, Lake, 21 

Zeus Baetocaece, 207-8 
zones of settlement, 41-43 
Zoroastrians, 206 
Zubalah, 165 

Zubayda, Queen, 165, 167 
Zubi, 89 
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specialist will need to think about deeply, consult frequently, 
and of course own. . . . It may be too much to speak of a para- 
digm shift, but the field will never be the same after this book 
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Spanning thousands of years of history, the ancient Near East presents a bewildering 
range of landscapes, the understanding of which can greatly enhance our ability to infer 
past political and social systems. Tony Wilkinson now shows that throughout the 
Holocene humans altered the Near Eastern environment so thoroughly that the land 
has become a human artifact, albeit one that retains the power to shape human societies. 
In this trailblazing book — the first to describe and explain the development of the Near 
Eastern landscape using archaeological data — Wilkinson identifies specific landscape 
signatures for various regions and periods, from the early stages of complex societies in 
the fifth to sixth millennium B.C. to the close of the Early Islamic period around the 


tenth century A.D. 


By weaving together the record of the human landscape with evidence of settlement, the 
environment, and social and economic conditions, Wilkinson provides a holistic view of 
the ancient Near East that complements archaeological excavations, cuneiform texts, 
and other conventional sources. Through this overview, culled from thirty years' 
research, he establishes a new framework for understanding the economic and physical 


infrastructure of the region. 


Cover photographs: Deserted Luri campsites and fields west of the Saimarrah River in Iran (courtesy of the 
Oriental Institute of the University of Chicago); inset: Bronze Age tombs with “tails” near the Ramlat 


Sabat ‘ayn in Yemen (de Maigret 1996: fig. 4). 
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